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ABSTRACT
Testing was performed to determine the useful shelf/service life for

LGM-30 Stage I Rocket Motors. A three year storage program for propellant

and components was started in May 1961. This program was then extended to

a ten year study and later continued indefinitely to assure that a deterior-
ation in motor physical characteristics could be detected in time to take
some corrective actions before the weapon system performance deteriorated
below an acceptable level.

This report covers only propellant date and limited case bond data.

The malfunction of an enviromnmental chamber destroyed component samples
that had originally been part of this testing program (and the inadvertent
burning of some motors during dissection reduced the material available for
testing). Planned dissection of selected motors in the future will provide
samples for continued component testing. Test specimens for this reporting
period were obtained from motors STM-012, 0012099, and 0012199. UP-TTTS
block propellant was not tested since that propellant has been used up.

Regression analyses were made using all data accunulated through this
test period. Unique plotting symbols were used so that each motor and
block propellant can be identified in the regression analysis. The plotting
symbols for each motor and block propellant are listed in the statistical
analyses section.

The data from this test period was combined with data from previous
testing and entered into the GO85 computer for storage, analysis, and regres-
sion analysis, From the statistical analysis of all data tested to date,
significant degradation of the propellant does not appear likely for at
least two years past the oldest data point.

Future testing will be conducted on dissected motors.
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P; ! GLOSSARY OF TERMS AND ABBREVIATIONS

Aging Trend A change in properties or performance result-
ing from aging of material or component

. CSA Cross Sectional Area
DB Dogbone
;. ’ . Degradation Gradual deterioration of properties or performance
'_ E Modulus (psi), defined as stress divided by
= strain along the initial linear portion of the
" 4 curve,
; EB End Bonded
‘ ! EGL Effective Gage Length
ii em - Strain at maximum stress
- er Strain at rupture
"F' ratio The ratio of the variance accounted for by the

3 regression function to the random unexplained

= variance. The regression function having the

3 most significant "F" ratio is used for plotting

1 data. The ratio is also used in detecting signi-

ficant changes in random variation between

succeeding time points .

JANNAF Joint Army, Navy, NASA, Air Force Committee
MANCP Propellant Lab Section at Ogden Air Logistics Center
E Ogden ALC Ogden Air Logistics Center, Air Force Logistics
- 1 Command
| r or R The Correlation Coefficient is a measure of the degree w
A 1 of closeness of the linear relationship between two ’
: variables
i Regression The general form of the regression equation
Equation is Y = a 4 bx
: - .
; Regression Line representing mean test values with respect
b Line to time
! Sp Standard error of estimate of the regression
: coefficient .
‘ vii




. GLOSSARY OF TERMS AND ABBREVIATIONS (cont)

3 Se or Sy.x Standard deviation of the data about the
3 regression line
Sm Maximuym Stress
i )l ) Sr Stress at rupture
3; Standard Square root of variance
fﬁ Deviation (Sy)
] Strain Rate Crosshead speed divided by the EGL
'I1 "t" test A statistical test used to detect significant
L differences between a measured parameter and an
. i expected value of the parameter (determines if

regression slope differs from zero at the 95%
confidence level)

Variance The sum of squares of deviations of the test
results from the mean of the series after divi- ?
sion by one less than the total number of test
results

3 Sigma Band The area between the upper and lower 3 sigma
limit., It can be expected that 99.73%Z of the
inventory represented by the test samples would 1

fall within this range assuming that the popu-
lation is normally distributed.

90~-90 Band It can be stated with 90% confidence that 90% of
the inventory represented by the test samples
would fall within this range assuming that the
population is normally distributed
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INTRODUCTION
A, PURPOSE:
This report contains test data from samples of LGM-30 Stage I, Wings
I.V TP-H1011l propellant and case bond specimens. Testing was performed
by the Propellant Laboratory Section (MANCP) for the Engineering and

Reliebility Branch of the Alrmunitions Management Division (MMWRM) under

Project MB8293LC-WNL17514. This report is the eleventh in this series.
Data from this test period and propellant test data from the ten previous
reports were entered into the GO85 computer for regression analysis. The

regressions are shown in this report.

B. TEST PROGRAM:

The LGM-30 Laboratory and Component Program includes the testing of
materials used in the main case and main grain propellant. This report
covers TP-H101ll propellant and case bond specimens. Table I outlines
the test program.

Propellant for testing was obtained from three dissected motors;
STM-012, a motor prepared by Thiokol specifically for dissection; S/N
0012099, a SLIM motor and S/N 0012199 which was selected for dissection.
UP-TTT75 block propellant which had been tested during previous test
periods was not tested at this test period as it was used up during the

last test period.

C. HISTORICAL BACKGROUND:

In May 1961, Thiokol began a three year LGM-30 laboratory storage and
test program to determine the rate of degradation with age for Stage I

materials. During June 1962 and again in August 1963, additional samples

vere included. New samples were added in July and August 1964 when the




E surveillance testing program was extended to ten years (Test Plan 0717-

62-0967, 53-8). Carton block propellant, batch UP-7775, containing

TP-H1011 propellant cast in March 1962 was added to the program in 1964. ]
Samples added to the inventory in 1964 were considered to be a new

population, but were combined in regression analysis with the three dis-

T T Y

sected motors. The history of testing of these materials is found in

o MQQP Report Nrs. 109A(67), 144(68), 208(71), and MANCP Report 358(76).

Physical transfer of the specimens from Thiokol to Ogden ALC was made in |

June 1967.
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Motors STM-012, S/N 0012099, S/N 0012199

TABLE I

TEST PROGRAM
All Tempersatures in Fahrenheit

(Block Propellant UP-7775 was included in this portion

of the test program in previous test periods)

Test

Tensile
Creep

Stress Relax
Strain
Dilatation

Hardness

HOE

Burning Rate

DTA

Ignitability

Sol Gel

UP-T775 was NOT included in this portion of the

High Rate
Tensile

High Rate
Triaxial Ten

Dynemic

Response

Biaxial Constant
Strain

Conditions

71°, 2.0 &
20 in/min

77°, 10 &
12 1b load

71°, 3 & 5%
strains

77°, .25 in/
in/min

77°, initial
& 10 seconds

77°

77°, 500 &
1000 psi

TT° start

77°, 168 cal/

em? - sec

77°

Spec/Cond

5 ea
3 ea

3 ea

3 ea

5 ea

6 ea

in previous test periods.

77°, 1000
in/in/min

77°, 1000 in/in/
min, 600 psi

77°, 70 &m
ct. wt.

77°

5 ea

3 ea

3 ea

3 ea

Spec Confi

JANNAF
Dogbone

JANNAF
Dogbone

1/2" x 1/2"
x b"

/2" x 1/2"
x

Dogbone Ends

1/2' x 3/8" x 1"

.156" x .156"
x 5"

0.0L40" wafer
0.050" wafer

1/2" x 1/2"
x 1/2"

test program

3/4" GL Dogbone
3/4" GIL Rail
3.3" x 3.3" x

0.690" disc

3/4" GL Rail

o




TABLE I (cont)

k. Test Conditions

Spec/Cond Spec Config
) Failure Temp: -50°, -20°, 3 ea JANNAF
: Envelope 10°, Lo°, 77°, Dogbone
- 130° & 180°F at e
* a rate of 0.2, ]
r 2.0 & 20 in/min ]
. . .
£ 1
ﬂf STM-012 and S/N 0012199 only were used for the following tests:
;*f Case Bond 77°, 0.2 in/min 10 ea 1" x 5/8" x
g Tensile 3/4"
~ Tear Energy TT°F * 2° 8 ea 0.1" x 1.18"
2 x3"

Poisson's Ratio TT°F & 2°
(Strain Dila- 10, 15, 20,
tation) 25, 30%

6 per/ 0.50" x 0.50"
condition x 4"

P - e
\
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STATISTICAL ANALYSIS

The objective of this statistical analysis was to determine whether
or not any aging trends are demonstrated by accumulated test data in
order to assist Service Engineering to more accurately predict motor
serviceability.

Propellant was made available for testing and statistical analysis
was performed on the resultant date in order to obtain an overall view of
the aging trends affecting the First Stage Dissected Motor Program. The
sampling consisted of data from two dissected operational motors (0012099
and 0012199), and one motor (STM~012) which was prepared by Thiokol spec-
ifically for the dissection program. In addition, carton propellant data
(vateh UP-TT775) which was tested previously was included in the regression
analyses.

A Multi-symbol Regression Analysis Program was used to determine aging
trends. The sampling is combined for each test parameter in a single re-
gression enalysis. The linear equation (Y = a + bX) was found to be the
best fit model for the data in this report. A composite population aging
trend line is then calculated accepting the fact that individual aging of
different populations may be masked.

The Multi-symbol Program uses a unique plotting code for each motor and
carton data on the regression plots. This method of data plotting allows
a visual display of the overall relationship between the various origins
of data and-how they relate to the overall least square aging trend line.

The regression program uses an analysis with individual data points
from different time periods combined to establish a least squares aging
trend line for the overall data. The variance about the regression line,
obtained using individual values of the dependent variable, was used to
compute & tolerance interval such that at the 90% confidence level 90% of

the population falls within this interval. This tolerance interval was
-5«




& extrapolated to a maximum of 24 months to give an indication of the
statistical significance of the slope of any aging trends. The computer
tolerance interval about the composite regression line is wider than what
the tolerance interval would be about any individual motor or carton

regression line because of the increased data spread introduced by combining

¥l

PR
s
Wi 0

different populations of data. The "t" values and the significance of
this statistic, which are reported for each regression model, gives an 1

indication of the "statistical significance" of the slope of the aging ]

0
- X

trend in the Y-axis. Data and regression trend lines were plotted utilizing

f:*j an IBM-360/65 computer.

ORIGIN SYMBOL TABLE

Origin DoM Wing Symbol
F Motor 0012099 63166 2 0
] Motor 0012199 63227 2 1
Motor STM-012 61221 1 s
* Carton UP-7775 62075 1 U ;

{ ' * The last of carton UP-T775 block propellant was used up on the previous
testing period. No new data for UP-T7775 will appear in this report.

h
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TEST RESULTS
Regression analysis is the method of evaluation used in the analysis

of the test results.

) A. TENSILE:

Low rate tensile test data at 2.0 in/min shows a statistically sig-
nificant gradual decrease for strain at maximum stress and strain at rup-

’Tﬁ ture. Maximum stress and stress at rupture do not show a significant

) P

change. The modulus shows & statistically significant increase (Figures

T,

] 1 thru 5).
g i The 20 in/min low rate tensile test data shows a statistically sig-
nificant decrease for the strein st maximum stress, strain at rupture
and stress at rupture: Maximum stress and modulus do not show a sig-
nificant change (Figures 6 thru 10).

No significant change is shown for the high rate regressions (Fig-

g ures 11 thru 15).

High rate triaxial testing shows a statistically significant increase

: . for the strains with the stresses showing no significant change. Modulus
shows a statistically significant decrease (Figures 16 thru 20).

' Case bond tensile data shows no significant change (Figure 21). For

this test period 10 specimens were tested. The failure mode for all

» specimens was 100% adhesive, liner to propellant.

B. CREEP:

F i For the 10 pound load test data the regressions show a statistically
r significant decrease except for the 1000 second regression which shows no
}

4

3

significant change (Figures 22 thru 25).
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For the 12 pound load a statistically significant decrease in creep
compliance is shown for the 10 and 20 second régressions (Figures 26 and
27). The 1000 second and strain at rupture regressions do not show a sig-

nificant change (Figures 28 and 29).

C. STRESS RELAXATION:
Stress relaxation modulus for both 3% and 5% strain shows no signifi-

cant change except for 5% strain at 10 seconds which shows a statistically"

significant increase (Figures 30 thru 37).

D. CORSTANT STRAIN:

A statistically significant decrease is shown for constant strain

(Figure 38).

E, SHORE HARDNESS:

The Shore A ten second hardness shows no significant change (Figure 39).

F. DINAMIC RESPONSE:

The loss tangent regression for 200 and LOO Hz show a non-significant
trend. The storage shear modulus at 200 and 400 Hz shows a statistically

significant decrease (Figures L0 thru 43).

PHYSICAL TESTING SUMMARY:
Where statistically significant changes are shown, the trends are
gradual. These trends indicate that the propellant's physical properties

have a higher tensile strength with less elasticity.
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G. BURNING RATE:

55 A statistically significant decrease is shown for both the 500 and

%‘ 1000 psi testing (Figures 44 and L5).

H. HEAT OF EXPLOSION (HOE):

The HOE regression does not show a significant change (Figure L46).

I. IGNITABILITY:

No significant change is seen in the data (Figure 47).

J. DIFFERENTIAL THERMAL ANALYSIS (DTA):
& i The endotherm does not show a significant change (Figure 48). The
exotherm shows & statistically significant decrease and the ignition

temperature shows a statistically significant increase (Figures 49 and 50).

K. FAILURE ENVELOPE:

The failure envelope for Motor STM-012 is shown in Figure 51.

\ Al R
—— et T




CONCLUSIONS

The test results show that, under present storage conditions,
some of the physical/mechanical and combustion properties of the pro-
. pellant indicate statistically significant aging trends. On some
regressions where a significant trend is indicated, the slope of the

trend line is quite gradual and no operational problems are expected.

q On other regressions, i.e., triaxial tensile and burning rate, the

slope of the trend line appears quite steep although, in reality, the
f;' percent change is minor as indicated by the formulas found at the top
of each figure. The Y-axis range is automatically varied by the data
spread to provide vigibility between individual data means. As a re-

sult, the range values (on Y-axis) must be considered when visually

analyzing regression slopes.

|
i Although some aging trends have been observed, it does not appear

that any significant degredation will occur in the propellant within

the next two years.

| - -10 -
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s RECOMMENDATIONS
' It is recommended that continued testing be conducted on the three
’ . dissected motors presently being tested and also on those motors selected
for future dissection and testing by Service Engineering. On those motors
‘ selected for future dissection, testing should include the propellant,
N casebond specimens, and component materials.
- 1
e
§

TEN YRR WY e pe oy L




f nayy T seandyy o3 9Tqeorrdde st Lreumms 3z1s aydues sSTYJ

SSANLS XVA NIVMALSE®NIANZNT Q7O D) pNATICSHOLIONW O3LDISSTID 1T PDVLS

¢ nezey

= neeat

- nerey

01 nensty

F 0°hn1

2 -T2,

s 0ecel

G Nnevy 1

& 0°0T
n oecT? c oeacy
¢ 0ec02 St pecet
[ 2] [ehd 2l o Fred o ooy ]
~ cer0> v ey o~
e cenny a 0°aTY ~
rr ceTAY s o0corY T !
- 0e06T = neant
0 0°A21 5 peant
s ces21 s o*vor
- 0°21 ¢ nesr
Q o°cst a7 0owe
at ceanty s nezp
S nezn 3 nezan
s eenoy 2 D *s2 .
s oe0ay v neecy
> neecy > pove

SPVIANYS  ( SHINDW) SITINFS  (SYINOW)
NN Tov ¥N 9V

+rx AUTAWNS 7T IN4WYS %ad

——r v ~ v ————— v




T sandid

SS3YLS XBW NIUYLIS ‘NIW/NI 0°2=SHI 316d MOT‘SHOLOW 031J3SSIO [ 39ULS
(SHE3A) 1631 18 394

oo.ﬂm 00°8c 00'He 00°Qe 00°91 00°cl UK 00°h oo.mu
an
=z
= —— —_— -
T —— -oa
l!"."’ -
- N
=
m
/ %
. |00n
$ s0 0 0
om
]
nZ
F S
¢ 1 1 —
nt -
L n
-9
e —— — nN
— l'lll".l [+
Lo
HUY/dW3L SWE = SNOTLIONQD 1S3l HY/JdW3L 8WY = SNOILIONDD 396HOLS &
16¢ = WOQ33Wd 40 $334a30 €6 =N
20-39n01592°¢+ =1S INUJTAINGIS = ¢ 40 IONUIILSINIIS 00+3€L891H6 "€+ =}
S0-3810£506°2+ =S INBITJINOIS = o 40 JINUIIJINIIS 10-3h8EE1IS2 ¢~ = ¥
20-3.20802€ 2+ = INUJTJINOIS = 4 JO 3IINUIIJINIIS 10+36689€SS "1+ = 4
1°1-) + ( 10-3S010EER2+ )) = A

(X » ( ho-316L1Sh

H313WBHEd

SS3HLS XYW LY NIBHLS

-~ 13 -




2 eandtd

SS3ULS WNWIXUW'NIW/NI 0°2=SH) 316Y MOT°'SUOLOW 031J3SSIQ 1 3981S
(SHH3IA) 1531 1U 394

00'2€  00°82  00'hH2  00°02  00°91  00°2l 00°8 00°h 00}
.On -0
e e ———————————— UN D
— — [y H
— D
—_ 4
FoQ M
s N n o m
s ¢ s nf 0 ] s w_.nlw_ -
§ m. n D W
m 0 a S
——p —S${ 1o o 0 L=
J $0g s 0 ol X !
1 i 0 -03 W'M |.m..
op 0 o0 0 ! 0__ — '
L =< -
- S
==
<
m
w
um w
e
Q
o
-
HY/dW3L 8WH = SNOILIONOD 1S3l HY/dW31 BWH = SNOILIONOD 398W0LS e
162 = WOa334d 40 $33493a €62 =N O
00+31h98092h 6+ =3§ INHBIIT4INI9IS 10N =3 40 3JIONBITJINSIS 00+3116h8€2" 1+ = § O
20-38220602°'1+ ="'S INGJIT4INDIS L1ON = o 40 JONYITJAINIIS S0-3Lh0TIhS L+ = M

00+3€669NEN 6+ = INGIITAINIIS ION = 4 40 JINUIILINIIS 00+3€099€ES "1+
(X % ( 20~3LESELBH T+ ) + ( 20+31E168ST1°1+ )) = A




TR s

5

€ aandty

3UNLdNY LY NIWHLS ‘NIW/NI 0°2=SHJ 31bY MO1'SUOLOW 03103SSI0 1 3981S
(SHE3A) 1531 18 399

oo.ﬂm oo.mm oo“um oo.mN 00°91 oo.ﬂm OOHQ 00" h oo.ﬁu
"l’ll," =z
- —
-2aQ
[\ S g
/ S
s 8 o %
D
{ ® o 0 o2
S .
s % [ s 0 12“-
~m
"
-OI
Tbun
-
b4
R
w
— — s
HY-8WH 4/930 LL = SNOILIONBGD 1S3L HY/dW3L 8WH = SNOILIONBD 394H0LS o&
162 = WPO33Y¥d A0 $334930 €62 = N
20-39869€6L "2+ =3¢ INGJTJINSIS =% JO 3INUIIHINIIS 00+3L18L0E0°E+ = 3
S0-36h62E€8S €+ ='S INGITJINSIS = d J0 3ONUIIJINOIS 10-3S1826HL "1~ = o
20-3658S2€8°2+ =Y INBITJINOIS = 4 40 JINUIIIINIIS 00+36L€958., 6+ = 4
*tT=- ) + ( 10-328IhHERC"E+ )Y = L

(X * ( h0-3h810980

d313WHHYd

3HN1dNY LB NIYHILS




—_

7 a3 T4

3UNLINY L8 SSIYLS ‘NIW/NI 0°2=SHI 3164 MO1°'SHOLOW 031I3SSIO 1 3981S
(SHE3L) 1S3l ldg 334

00°2¢  00°82  00'h2  00°02°  00°91  00°2l 00°8 00'h 0034,
muﬂ a )
°=z o
—
—~ D
—_—— =
e - 2a m
o m
0m -
5 n S 3
s 5 s 8 s n =
m%_ S n S ‘lmu w
S c [ .D_J._ — -
0 0 Hm
0 L 0 0 w
0 S D
T —_— - N —
o,
© o
1 o
———— S
-
=
c
2 3
g m
o
HY/dW31 8WH = SNGILIONGD 1831 HY/dW31l WY = SNOTLIONOD 39UW0LS bt
982 = WEAa3344 40 S334930 88¢ =N O
00+389NhelLlS°6+ =3¢ INHITJINSIS 1ON =% 40 3INUIIJINSIS 00+35116692°1+ =% ©
20-321686€2° 1+ ='¢ ANHITAINDIS LON = H 40 JINYGIIJINOIS 20~-3691/.S8h°L- = ¥
00+30Lhhi85°6+ =Y INHITJINIDIS 10N = 4 40 3INUIIJINSIS 00+3S6S9119° 1+ = 4
+ { 20+32LLE20T 1+ )) = |

(X » ( 20-32950h(S°1- )




G aand1y o3 aTqeorrdde sy Areumms azys oTduws STy

SATINAINNTIAN/NT NeT=CHD AYwxy KOTNCSHCLI0OW 03 EDIISSID T 2DVLIS

ne291
pennl
neooy
0*RY
neLay
oerct
aezZaY
neonst
nesel
0°oeY
0°Ge»Y
Al 2 §
necel
L1 R 2 §
o°of
o°e2y
o°ro1
0°901
001
nez¢
[l L]
oeLn
0°ZR
(Al o' 2
b Il 25

MTOaMmMIT DN
N

HMNMNMO
-

0°51?
ceso2
0ecoe
aeto>
oeno?
ne1AT
0°0ARY
peelt
0ezz1
0cas1
necz1
oenay

. HEN N

DHCVOHIDOHD @

5 2
N N

2]
o
c
r
e
.24
-
n
[
122
e
o

SATANYS (SHINOW) SITVANIS (SHINOW)
N 20v HN oV

ik AHYWWNS 718 INANVE sae




¢ sandtg

SNINAOW ‘NIW/NI 0°2=SHJ 3164 MOT°'SHOLOW (3133SSI10 1 39U1S

. . . (SYY3L)  1S3L 1Y 398 . e
002c  p0'82  00'hz  00°02  00°91  00°21 00°8 00°h 00°0,S
o—
o— M
Q
D
i, I
o \\\‘\-\v lﬂouw m
\\l . —
e ol
X
n m |
-3
.0: w
° 8
o C o
-t C
P
o
(=)
0 3
0 ‘II‘\-‘ oo
i —— a—— — 0”
ll‘\\ -
——— 20
'0 -
HY/dW3)l 8WU = SNOILIONGD 1631 HY/dW3L 8WH = SNOILIONGD 39H4H01S b
c9¢e = WOO3343 40 S33¥930 fhige = N ©
20+3h1S80CE ‘C+ =13 INGITJINDIS = % 40 IINBIILINIIS 00+3SLELEL LR he =% O
10-38519600°€+ ="S INHOIJINOIS = H 40 3INUIIJINIDIS 10-32h00h99°2+ = o
20+38£82E0h e+ =Y INBIIJINOIS = 4 JO FINBIIJLINIDIS 10+3L2€h100°C+ = 4
(X » { 00+31ECHOHE T+ ) + ( 20+3HEBESSS 6+ )) = &

el ae mB s al



0T nauy3} 9 saandyy 03 aTqed1Tdde s1 Arsumms 3z1s ardues sty J

SEINLS XTA NIV JILHS*NTW/NT ASN2=C) DYy MOTISSHNLIN QTLDITFCIT T I9VLS

o°cozt
0°G21
CeANY
(A 22 ) |
neoay
0 °0oy
nelgy
eercy
0°2aY
0°0c1
o°ovt
neSyy
o°ve Y
o0Vt
o°seY
| o°rrY
ocort
oecel
nesIt
ccorY
0*ROT
0°90Y
nevol :
0*Ls
o7

L]

AN D INNDDIM

- 19—

0512
(el <] o ¥4
0¢ro>
aeIn?
ocoo0?
T 0161
0°0nY
0*R2Y
o1

NAOANDONODODHNSMIODETIND

NDIIMINND

3 SATANYS  (SHINOW) S3IT4NIS  (SHINOW)
3 N 2oy uN 39V

#rw AHVANNS I7TIS FVAWYS wwx

Y e

¥

- SRaieha o S —————r s -
: ; B e U




B 4 ¢ T

w SS3U1S XUW NIUWLIS‘NIW/N] 0°02=SHI 3164 MO °‘SHOLOW 03133SSI0 1 3941S
(SHY3L) 1631 1Y 39
002  00°83 00°H2  00°02  00°91  00°21 00°8 00°h 00°Q,

9% o
W Z D
—
— D
e 4
Ca m
(o o
© m
X

m
D

o2

ﬁCHU

=m
[}

- 20 -

N
SS3HLIS XHW lH NIBHIS

-

w

N

L9

HY/dW3l 8WH = SNOILIONOI 1S31 HY/dW3l BWH = SNOILIONOI 39UHOLS &
L81 = WO0334d4_d40 S334930 681 =N
20-3609S681°2+ =1S INUJTJINIIS = v J40 JINUITJIINIIS 00+38SSEE60°S+ = 3
S0-38hh 080°S+ ='S INHIITJINDIS = W 40 3IINUIIAINIIS 10-3628E06h €~ = Y
20-30S820€€ "2+ =Y INUOIJINIIS = d 40 IINYIIJINIIS 10+3€L22h6S°2S+ = 4

S'¢-) + ( 10-31S812268°2+ )) = A

(X » ( hO-3hL19LL




]III:& : : - L -

L aandtyg
* _ SS3ULS WNWIXUW'NIW/NI 0°'02=SHD 316Y MP1°‘SHOLOW (3173SSIC 1 39H1S J
| . . (S4Y3X) 1631 1Y 398 . .
r 00 mm 00 mN 00 JN 00 pm 00 91 00 w~ oo_o oo.: 00 mm
. — —— —_—— —_— o
"'ll""" - . c -
8Z b
— D
-+ D
— 4
./ =Ny
omn —
s$ s o_ m
oX D
s & n S m
° s D
] $n n 'smm
” n
s s ﬁ%U =
, L e = S S o™ D .
. 0 o, X o
3 1 0 [} m )
a® % ou 0 - m
. S S
1 O 4
° g
—_— =
- w
/ q 1“ w
| i 2
LS
HY/dW3)l WU = SNOILIONDD 1S3) HY/dW31l SWH = SNOJILIONDD 39HHOLS e
L81 = WO03344 40 S334930 681 o
10+31H0BEGE "1+ =3¢ INGIIJINIIS LON = % 40 3IINUIIJINIIS 00+316hHEE60 "1+ o

: 20-3Sh6E861 "€+ ="'S INYJIJINIIS LON = H 40 3IINHIIJINIIS 20-31426696 "¢~
g 10+31€2SH8E "1+ =Y INYITJINIIS LON = 4 340 JINHIISINIIS 00+3€21hS61 "1+
(X » ( 20-3619696h°€~ ) + ( 20+3095S81S°1+ )) = 3

w2z




/SN

8 san3tg

3HN1dNY 1 NIBYLIS ‘NIW/NI 0°02=SHJ 314 MOT‘SHOLOW 03123SSI1A 1 3I9HLS

(SHU3L) 1531 1H 394
00°2€ 00°82 00°H2 00°02 00°91 00°21 00°8 00°h 00°

A ] Il

l/
S—
~—
™ ~—
N

22 ¢°

/

—

A

92°0
H313WYHYd

NSB3IW 40 LINN

—
€°0
H

om

- 22 -

h
/
d4N1dNY LY NIBHYILS

o
HY/dW3l 8WU = SNOILIONGD 1S3l HY/dW3l 8WH = SNOILIONOD 398HOLS o
L81 = WNOO3344 40 S334I3d 681 =N
€0-3hSOheig ¢+ =25 INYIJ4INIIS = . 40 3INUIIJINIIS 00+3SL8SILh E+ =3
S0-36L908€0°9+ =S INHITJINIIS = H 40 FINYIIJINIIS 10-3222909h°¢- = §
20-3h960889 2+ =%0 INGJIJINIIS = 4 40 FINGWIIIINIIS 10+30261S02° 1+ = 4
(X » ( h0O-31891960°c- ) + n 10-3LhEBCISE+ )) = A

e e e g g et T T TN .:“|‘l||l‘\lll't — -
e e T




ke >

6 dand1d

[

JUNLdNY LY SS3HLIS ‘NIW/NI 0°02=SHJI 3ibUd MOT'SHOLOW 03133SSIO T 39ULS

. . . (SHY3IA) 1631 1Y 398 .
00°2€ 00°82 00°he 00°'02 00°91 00°21 00°8 00h 00 p.w
,I/I -0
I’ n
III:/!I oz
~—— —
= —
St
s o
S § S mw
D
$ mm& 0 s v
S L=
8>
om
T
-y
m%b
OI
-
- 1 o
I.I/l o
I.I’I" o
o
HY/dW31l SWH = SNOILIONGD 1831 HY/dK3)l WU = SNOILIONDD 39HHOLS e
L81 = WRA334Yd4 40 S33493Q 681 =N O
10+3E6EEHLE "1+ =3¢ INHIIJINIGIS = % 40 FINUIIJINIIS 00+3S6.896€°2+ =3 ©O
20-3S81S821°€+ ='S INHII4INIIS = H 40 3JINUIIJINIIS 10-3heSh9eL1- = o
10+31SLS16E 1+ =% INGIIJINIIS = 4 40 FINYUITJINIDIS 00+3LT1E0SHL °S+ = 4
(X % ( 20-3SCELEIT L~ ) + ( 20+38h9L60S°T+ )) = 4

e

4313WbHYd

3dNldnNY 1Y SS3YIS

-23 -




“.dﬂl« R . " , v = 4j

Y

0T am3Tyg

SNTINAOKW ‘NIW/NI 0°02=SHJ 3iuH MOT‘SHOLOW 031335810 1 39V1S

(SHH3L) 1831 1dg 398
00'2€  06°82  00°hH2  00°02  ©00°91  00°2l 00°g 00 -t 00

] A

— - o
\‘.\l\-lll‘\-l' H
_— - mﬂu
=
o
_.OW_.J
Ouuﬂ
n OSH
0 n C
s S 1 0 Ly
m
os @1} -
N
\W\l\«.b\.\\\\\.\m\\.\ 8" = '
S S .D Q =
n S o «
w ! 0 adﬂnm '
s o Le
w

\\ s
e —— B
B o
o
o
b 4
| |2
HY/dW3L BWY = SNOTLIONDD 1S3L HY/JWIL WY = SNOILIONGD 398W0LS o
Lhl = WO03344 J0 S334930 6hl =N O
€0+3€00EESY *h+ =35 INHITJINIIS 10N = % 40 JIONUIILINISIS 00+3LhQEEON "1+ =1V ©
00+3668282€°1+ ='S INHITSINGIS 1ON = d 40 3INUIIJINIIS 10-32S186h1 "1+ = ¥
20+308hS8.L9 he =  INYITJINOIS 1ON = 4 40 IINGIIJINOIS 00+3988h696°1+ = 3
w, (X % ( 00+3L101198° 1+ ) + ( €0+3165325h"1+ 1) = L
3




ST nIy3 T ssandTJ o3 aTqeo1Tdde sT Arsumms azys o7dums sTYJ

SEIHLG VYW NIVLLSONIN/ZNT PR 1 =SHD LV HOIHISHD LW

Lo 57

AHYWHWNS 1278 TANVS  kkw

QIS0 T VLS

R ]

3T VHILHDM IO NTIOIULYLDLHNND O

S3A9WyS
NN

neInz
NeYIRY
(AR VA
0oLzt
o*a21
oeany
nepey
neict
n*oel
AR 4 2
0°1oY
neacy
oeerty
oelcy
o*ety
neagy
0°A01
LAF A2 4
necot
0 ecr

oe*re

0*o0®

net12

n*0o

(SHINOW)
3oy

- 25 -

e




TT sand1d
5C3HIC XUW NIBHIS 'NIW/NT 0S4 1+=8H) diby HOH'SHOTUN 31045210 1 39818
ﬁ (SHHIL) 1631 18 494
j p0 - ee 00-gc 0o he 0o -oé o 91 on-el gy 38 00 h 00"
, L. 4 . i 1 S S U Y SN SRR
lfll’lff"}
2 0
0
S [
S
R S
o , S
! 1 0
a o}
s 0 0
0
~. e e T
HY/dik31 8WH = SNO11JANOD 1S31 HY/dW31l BWH = SNOILIANOD 39HHOLS
cel = WOQ3I34¥3 40 S334930 hel = N
¢0-30LS2h0OE "G+ =38 INBIT 4INOIS LON =1 40 JONHITHINSIS 10-381H699h G+ =1
h0-329hS061 "1+ ='S INHITJINIOIS JLON = 4 40 3INBII4INIIS c0-3ENBBCSL "h— = Y
20-35L62062°S+ =9 INHIT4INOIS LON = 4 4O 3INUITJINIIS 10-3EGhLE88E "2+ = 4
(X » ( S0-30/.%980S°9- ) + ( 10-35065086°1+ )) = A

0h*0

431 3WHHY 4

-—

SS3YLS XYW lb NIbHLS

-26 -




2l sandyy

SSIHLS WAWIXBW NIW/NI 0G41=SH) 3lob HITH'SHOIOW d3133SS1d 1 39418
(SHHI L) 1631 18 Jdd

00-¢¢ 00°8¢ 33" he 00°0e g0 91 g0 21 0J '8 Jdu'h 00°Q,,
[ 1 J O VY ELS o SRS EA R TS .yi‘lrl
e e e T [on)
-— T oC T
oZ I
—
— D
=
I FQ M
S : m
s Sz
a mMm
2 D
w
S S Weo
0 ol X
M D 1
L 8, X &
S 0 = i
0
[ [ lmr )
13 {
S ﬁ%d
o 0 W
! 0 0 a— Mu_
0 m
w
T 1..m w
o
o
o
e e e — ——— T &=
“n
HY/dW31 9Wd = SNOTLIONGD 1831 HY/dW3l dWH = SNOITLIANGOID 39HHO1LS e
cEl = WOA334H4 40 S$3I3HI3A het =N O
10+30hhS806°E+ =3G INGIT4INIIS L1ON =1 40 3IING3I4IN9IS 10-36hS62SHL "G+ =V ©
20-3h08289L "8+ =g ING3T4INIIS 1ON = 4 40 3JINYIIIINIIS c0-39.9€266 " h+ = Y
10+31689968 "€+ =0 INYJT JINIIS LON = 4 30 3IINHITHINIIS 10-31€SI86C'E+ = 4
(X » ( 20-36EBSSEN"'S+ ) + [ 20+3ISELHOOEE+ )) = )
]




i

30 °cE
L

mw ounw«&:

MNIANY L8 NIGUIS'NIW/NT 0SL1=SHD 3iby HITH'SYOL1O0W Q3173610 1 39818

e R

(SHB3IN) 1631 19 49d
00°82 00 he 00 3¢ 039t 0o 2l a0°8 0 h 00",
- L i . o3 I 1. - . Ial i Ty
ﬁB h
- T T e o e e e “c o i
Z D ;
— 1
—~ I
=
LPc m
T
0 @ m
=<
0 m
D n i
0 S 1 w 1
0 | S
d 0 wD W
i (1N T 5
S 1 ¢ S o v 1
¢} ] ww %
S s =z - !
0 O
WwZ D
: AN —
M —
S Z
S _
S 0
: (y
&
m
| ©
HY/dW3) 8WH = SNQTLIOGNOD 1631 HY/dW3]l 8WH = SNDTLIONOD 39HYHOLS ..m
CEl = WP03383 40 $33493d hET = N
c0-31126966°¢c+ =3¢ INHIT4INIIS 10N = 1 40 3FINHII4INDIS 10-300G8€G2 1+ =1
S0-3612992¢ "9+ ="¢g INGJT4INOIS 10N = H 40 3ONH3II4INSIS 20-3E1¢L2160° 1+ =y
20-30118586 "2+ =% INHB3T4INJIS 10N = 4 40 FONHII4INQIS ¢0-366E12LS 1+ = 4
(X % ( 90-31SL1HhEDL 8+ } + ( 10-306CEC8BE'EC+ }) =




e - . . " e T R " O ™ R

1 9In8TA

NN G0y 1Y SSIHISNIW/NI OG0 1=SHI 3lty HITH'SHILOW 131035610 1 39616
fSHg44) 1641 1d 394

00°cg 00 '8¢ 00 "he g1l ')e 03°91 po- el 00°8 0d'h 00°Q.
e 1 c - e e ..H"Hh,.“..lm...lllalr!l - mammderm oo s . — . - -~
o
o
oZ
—_
S
- 5 ﬁRB
.nuJ.—
Sx
. s m
S S I
L
9 ot
5 o
; : ™
0 .y
1)) 0
o! ° =]
! R
1 ! o .nuCQ
0 ©O e
Q
0
bt
~., ﬁmu
o
o
e e e e .._.m
HY/JdW31l BWH = SNOTLTANQD 1631 Hd/dW31l 8WH = SNOTLIANOD 3I964ALS e
cel = WEB33344 40 $33H930 hel =N O
10+36E63EEC " h+ =38 INBIITJINIIS 1ON = % 40 3INHIT4INIIS 10-30888E€L1 1+ =1 ©
20-39699£G60°6+ =°G INB314INSIS ION = H 40 3IIONYIT4INIDIS c0-305891e0°1+ = d
10+38014810°h+ =0 . INGIT4INDIS LON = 4 40 3IING3T4INSIS CO0-31E108LE" T+ = 4
(X % ( 20-3IN664290°1+ ) + ( 20+36486806°2+ )) = 1

d313INHHEA

JdNLdNd LY SE3HILS

-29 -




SNINAOW "NIW/NI CSLT1=SHD Slow HOIH'SJHQLICW 03i03Ss10 1 398ls

. (SHH44) 1831 1y 394
_m 00" 2c¢ 0082 00" he gn-ee 009l eo-et 00’8 00 h 00 &
. L : it e 1 e e A T T T e - P
...... e e e S5 .
D
G
3
n D
R - X
? s 0 o, ™
l o 4
1 own 1
1 ) 0 c X
' 5 : g © m o
s 5 d
0 o =g
0 o 5 '
] 5 e O Q
(o
3E
—l6 n ;
L~ W
O s
o
o
R
o
o
.y p=t
x
; 202
==
HY/dW31 8WH = SNOTLIONOQD 1S31 HY/dW31l BWY = SNOILIGNOD 396H0LS e
3 cel = WO03344 40 S334930 hel =N ©
. €0+32869NLB6 1+ =26 INYJT4INIIS LON =% 40 3IONU3T4INIIS 10-32926h21 '€+ = v ©
00+351€22Eh h+ =°S INGJT4INSIS LION = © 40 3FONYITSINIIS 20-3,£6881L°¢~ = d
€0+30886/96° 1+ =% INHOT4INOIS LION = 4 40 3FONU3TA4INIIS 20-3Eh9169L "6+ = 4
(X » ( 00+396€0S8E"1- ) + ( €0+31299618°'9+ 1)) = X
T T et - - ot o T T - i 2




02 nay3} 91 saandty o3 3Tqed1Tdde st LArsuuns 3z1s aTdums STUL

SSIMLS XVYN NIVMIS®ISd O00IFI*NIW/NTI OGLT=CHD IVIXVIHL H*HCTTIDT4=4L QILDIESEIN

neGgy>
ne1nZ 1
0°TAT

0°521

o°221

neGz1 i
0c°RAT
p ey
oecct
o°t1cy
o*ovl
Dol
peorty
oY
oezet
o°0tt
o*ROvV
o*snt
o*re

0 ecR

022

0°12

TYM YT

T YN N

'
~
[sa}

]

N DN NNNNNSE VNN

SIVINCS  (SHINDW)
4N 30V

ok AHYWWNS FZIS IVAWYS ax




9T aandTd

, 553810 XSk NIBLIS i1Sd 009 NIW/NT OSLT=GHD MIXHIGLL 8 'k TIDIH-af J31335S10
(Y8 94) 1541 148 398

g0 ¢ ol sl 0" he 0 0¢e 00 9! Ji ¢! d) 0 e 2y
U EUD NIRRT R — - [ A R ) JRUNE DO e
g - o
r = H
—
— T
=
- T -
! m
! =
: ™M
Ir n
w
S
D W
e L '
A ]
- ]
= -
O
.
wZ D
>~ —
=z 2
.o
><
an
= w
[an) —
o~ H
m
w
W
rO
HY/dW31 GWH = SNOITLIONGD 1831 HY/cdW3L Wb = SNOILIAGNDOD 39b4dH01S %
84 = WO03344 40 $334930 09 = N
¢0-30G2h1L8°2+ =3¢ INBIJT4INSIS = % 40 IOINUIT4INITIS 00+39.6G0€G°C+ = 1
mOIWNOhdsmr.m+ =g INGIDITSJINIIS = 4§ 40 3IINBI14INI9IS 10-3S491216 'L+ = ¥
€0-3864609G "h+ =% INBIJT4INIIS = 4 40 3INBHIT4INIIS 10+31622£80) "G+ = 4
(X = ( h0~-3IG62CELG0 "8+ ) ( 10-3£8019C1 1+ )) = A




LT aan3t4

S53G1S WAWIXEW'15d DNY 'NIW/NT 0SLT=GHT TYIXEIaL "a H 1101H-al 131336510
(SHH3 L) 1531 149 398

on-ge OD'gc ~O0'Re ~ 00°9e ~ o0'gl 00'gl 00k 00k 2
(]
0
L 2%
\\\\\ —_——— T —
50
— om
—_— 5 3=
M
I
T P
s 1 ° s ” BE
0 o
I..\\\I!\\;\i!\l.\\\\i\r\l\ Sy
1 g
1 |
_o 0 .
0 g0 .M..d
W
0 = Juit
o
\\.\\\\\\!\l\l\l\&\\-l‘\l!ll\
N
\\\\\ e
. e 2
-_ Q
-3
HY/dW31 8WH = SNOTLIAQNDD 1631 HYd/dW3l gWH = SNOTLIONDD 39b4d01S e
89 = WO0O3344 30 $33493a 09 =N O
10+3689.8.8 “h+ u“w INHIT4INIIS LON = 1 40 JINHIILJINIIS 10-3¢h200€8°6+ = v @
: 10-3942h9€h 1+ =°G INBITIINSIS 10N = d 40 3IINYIT JINIIS 10-349€2L1S1 "1+ = 4
w 10+43L169698 "h+ =4 INHIT4INIIS LON = 4 40 3INHIT4INOLS 10-362€696L "L+ = 4
(X » [ 10-3169€892° 1+ ) + ( 20+38610L8L°GS+ )}) = 4
e e A -—

= Y431 3WHHHA

WAWIXBW

SG3YLS

- 33 -




8T a3ty

34NLdNE Lb NIBYIS'1Sd O0Y'NIW/M] OGL1=GHD IHIXYIul "y H T101H-d41 031236¢10

(SHY3 L) 1631 18 3938
00°2¢ 00°2  00'h2 0002 0091 onp'el  oDes  00h 00"

- [} |

gn- ¢

SHIW 40 LINN

¥

91°0
H313IWBHYd

20
HN

“m

Gh ¢
/
3dNidNd 1Y NIBYLS

=)
HY/dW31l 8WY = SNOILIONDD 1631 HY/dW3Ll WY = SNOTLIAONDD 39bHOIS >
8§ = WO03344 40 S334930 09 = N
c0-3995h9h6 'S+ =1G INBIT4INIIS = 1 40 3ONBIIJINIIS 00+309162L8 'L+ =1
S0-351806L9°8+ =°S INHITAINGIS = d 40 3ONUIT4INILS 10-301Lh0i81°L+ = ©
20-3h28L102 " h+ =0 INYITJINOIS = 4 40 3IINHITJINIIS 10+39062861 'S+ = 4 A
(X * ( h0-38818628°9+ ) + ( 10-322L1eSL 1+ )) =

et g T e e

N T

/




61 aan3Td

3UNI4NY 1Y 683416 16d 009 'NIW/N] 0GL1~SHD TeiXHlul g W 1TI0TH-g1 031335510

[SHY3A)

HY/dW31l 8WY

10+3hh1L28E "G+
10-3h108h8S 1+ =°S
10+391S81Eh S+

SNOTLIONOJ 1631

INGJT4INGIS LON
INBIT4INOIS LON
INBIT4INOIS 1ON
( 10-369GEh8C "2+ )

1531 1Y 4398
009l onel 00°¢ 80 h 00°q,
R 1 o 1 e e ! R lIPltl-il:.i».:(lLﬁrD
e T o
T T o=
e — — [ P
i
!0\\\!\\\ .
TM._D
- S
S 03
S S - m e
S ’ S.‘rlb
! e EE:
— h . 3
o
\\\I\\\‘\ ~ o
1 ﬂ v] 1]
1 ol
0 5 0 2
< o U
N
0 m..l.
FL
e o
e T o
e - — o
L3
HY/dW31 8WH = SNOILIONGD 39B4HOILS o
W003344 30 S33Y910 09 =N O
= 1 40 3IONBIT4INDIS 00+32S1hihh 1+ =V ©
= Y4 40 3INBII4INIIS 10-3L65596G8 1+ = o
= 4 40 3IONBII4INIIS 00+308L9LL0°2+ = 4
+

( 20+13602L82h 'S+ )) = L

H3LIWUEYd

JHNLdNY 1Y SG3IHILS

<




L

02 aan314

SAINAOW 164 009 ‘NIW/NI 0SLI=SHD TEIXBIul '8 W 1101H-d1 031235510
(Sag3L) 1531 18 394

0n-"ce 0062 00°he 0002 00°91 on*tel 00§ 00°h 00°0, =
[ SRR | . 1 1 | — . I T R 1 R .nN
DI
< —

o
aUD
n
K=lk+
, .M
i ST
m w
i -y
, =
m

o=

|mU 1]

o

o
<
w
Yy

-3

o

o

o

e

o

o
X
_0O
Tg ~n

HY/aW31l BWY = SNOJTLIONDD 1631 HY/dW31 dWE = SNOITLIONOD 394H0IS e

85 = WO03344 40 S$334930 09 =N @

£0+369€2G892° 1+ =13G INBITJINSIS =1 40 3IONHIOI4INIIS 00+3E0LEBEL 'S+ =¥ ©O

00+39€9152¢ "€+ ="S INBITJINIIS = 4 40 3INYIT4INISIS 10-318L0829°9- = d
€0+312106L9° 1+ =% INGHOTJINIIS = 4 40 3FINUITHINIIS 10+3hEQSOHS "h+ = 4
(X » ( 10+32ESI0IS'2- ) + [ €0+31ELGL6E°6+ )) = A

= Y3l IWHHHA

SNINJONW




T2 aam31y o3 oTqeorrdde st Lrsumns oz s ardues sTUL

S£°0 VSY °2°0 SHD °*Q3LO3SSIC T IDVIS *3VISNIL ONOBISVDI

ot 0°912 '
z1 0°102 >
1 o°sat
9 o*gst !
o1 0°221
6 0 *0o1
2z 0°0G1
6 0°vS1
1Y oIy
21 0°01Y
2zt o°crY
ot o°vo1
2 0°v6
22 0°0@

S3WHNYS  (SHINOW)
uN AoV

&% AHVANNS 3ZTS IFTIINVS $ke




12 aanItd

S0 BSJ ‘270 SHI '03123SSIN 1 39615 ‘ITISNIL ONDEISHD
(SHE3L) 1531 1Y 398

,, 00°2¢ 00°8¢ 00 "he 00°02 00°91 0n-eli 0n-"8 0n°h 00°Q,
; [ 1 L 1 1 1 I\ 1 :
b o
L Oc ©
Z D
—
- — D
—~— . x4
lll// 1%0 m
~ —_ MUIJ —
/l’ - 3
ON -
m
1 D
ol
. WMwnd =
1 m D !
© > @
Ho— ™
m/ =z .
l:;bb hr <
OI
mu w
° 3
~— _ =
II,/ w E
— ,I/I., _INJ. w) 1
-~ (an]
(o]
)
E
Lo .
HY/dW3l WY = SNOILIONOD 1S31 HY/dW31l GWH = SNOILIONGD 3965H0IS t
€91 = WPO033H4 40 S334930 G91 =N Q i
10+3E10€858° 1+ =3§ INBITJINIIS = 1 40 3FONYII4INSIS 00+316S0880 'h+ =1 ©
20-3/8hLG2h €+ =1%¢ INBIT4INIGIS = 4 40 JINUYII4INIIS 10-3086h600 "E- = ¥
10+30h82Sh6 "1+ =% ANYUIIAINIIS = 3 30 3INUIT4INIIS 10+342221L9°1+ = 4
(X » ( 10-3€E99R00K"T1- ) + ( 20+3€12€802°1+ 1)) = %

sk Loag g o PR P TRy}




T T e

w2 pue €2 ‘g2 seandty o3 91qeo1idds s Arsumms 327s aTdums STYL

336 01 LV¥ 3SNVITIHWOICAVYOT 871 01 dIAMDICTTOTH=dL NILIW NILDIETIN

®k& AHYNWNNS AZTIS IAWYS %o

N VN yN) et NN VNNE M= NDL O N=T

SEININVYS
NN

0enRT
neaygty
neecyv
0 ennt
0es01
nenay
nenay
neyay
percY
nevey
nesHy
Deany
DevHy
ocery
0°zr1
acoct
o°r>t
neqot
neaqt
nege

0O*ve

nezn

0o

neay

nezy

{SHINDNW)
Iy

aiadcatbuin o . 7




22 sadtyg

*33S 01 18 FINYIIGW0D ‘080T 871 01 Jd3343°1I01H- g1 H0L10W 031235610
(Syg3In) 1§31 18 398
oo.Jm ooMmm oo.Jm oo.mm oo.ﬂw oomw_ oo“w N0 h 00"
.,!/ —_ - e ) R —
S— ~ -
/.
1
o:ﬁo
s SR 0 .
S s T S 0
1 T
1
. /Pm/o/
0
1
n
T— —_— //l' D
HY/dW31l WY = SNOTL1IAONDD 1S31 HY/dW31l 8k = SNOTLIONDOD 39HY0ILS
99 = WOQ334d4 40 $334930 86 = N
hOo-3€01€6L8°'2+ =3§ INBJT4INIIS = 1 40 3IINHIT4INIILS 00+39y£L€262°C+ = 1
90-31016€60° 1+ ="'S INHITAINIIS = d 40 FONYITLINIIS 10-39896826°¢- = H
h0-31869086 "¢+ =¥ INHIT4INSIS = 4 40 3ONUII4INILS 00+30LL6HG2°G+ = 4
(X = ( 90-3.0689L05°'2—- ) + ( £0-396E8GER" 1+ )Y = 4

v

S0°0

\

U

S1°0
SET/NIXNI

T
0¢°0

U

¢'0

a0

3ENSH3IW 43 1IND

"0

0

w

, 0%

H313WHYEEJ

JINBI1dWOD

- 4o -

ahbinin




£z eanStd

w 235 02 1H 3IINYITIWOD (B0 87 01 d334D°1I0IH-ol HOLOW 031235510
w EX=ENY 1531 18 398

: 00°2¢€ 00°82 00" he 00°02 00°91 0021 008 00" h NS
L —_ I I R ! b 1 e 1 1 T S W b
s m o
! 8= 4
- i »)
Q
= 3
=
Y.OM m
oL, —
oD
S 3
c D
=
0 1 o
- n 0o 0 e
/w/n// o 5 o .
3 m — A.w /: — O M
~ 0 <
i 1 // N ) ]
: S chs 00 < = .
w 0 .// KUmm —
—
n o O
w
- ™~

!
/
/
/
/
020

-~ - x
. IUnM
w HYd/dW3l 8Wd = SNOILIONQD 1S3lL HY/dW3L 8WH = SNOTLIONDD 398401S o
S8 = WO03344 40 $334930 8S =N
h0-30€2€E911 "€+ =13§ INBIT4INIIS = 1 40 3IINGITJHINILS 00+38HGS86H6 "+ = 1
90-32€09581 "1+ =°S INGITAINDIS = o 40 JINHITIINIIS 10-39560£89 €~ = 4
h0-38LS102¢€ "€+ = INGJT4INOIS = 4 40 JONUITIINIIS 00+3L£9000L "8+ = 4
(X » [ 90-32021L6h°€E~ ) + ( €0-32h6091L° 1+ )) = A




42 °amBTJg

"33 0001 LY 3INBITSWOD 080T 87 01 d3FWIT101H-dl HOLOW 031236510
(SHE3L) 1631 18 398

00°ce 008 00" he 0n-°0e 009l go-¢cl oo 5] 00 h 00 Du
1 Ry R A S D S-A — i A S SN RN I -4
Utl
-~ o— -
—— //llo oD
— — ﬂ W
o ox X
. M H
| c U
v
| < 0 ~ m ]
do o S
m G
m/ml,./ om 0 52 m
Dm ° L g | N
1IN — Z 3
Sn 0 > -
n S o —
- = —
D
X =
n o n._
n w
n
- 1MU
—— /l”l‘ w
e byt
= T x
(o0 ]
I.U _..L
HY/dW31l 8BWY = SNOTLIONDD 1S31 HY/dW3L 8WE = SNOILIONOD 3954H01S %
9s WO033H4 40 S334930 85 =N
, h0-30506€EC6 "h+ =36 INBJ3T4INIIS _.Dz = 1 40 3ONYUII4INIIS 00+36018EHY "1+ = 1 ?
90-3£962€48 "1+ = °S INGITJINIIS LON = W 40 3ONHII4INIIS 10-3928hSh1 '¢- = ¥ !
h0-32288966 "h+ = INHIT4INIIS L1ON = 4 40 3INGU3TJINIIS 00+3htllc0L e+ = 4 \
(X % [ 90-39SheBLO0E~ ) + ( £E0-30L916GE°C+ 1) = A :
. w




23S 000°0T L¥v FONVITWEWOOICGVYDT 87 01 dIAIMDITTOTH=4L HILOW QILIISTIN

G2 @and1J o3 arqeorrdde sT Lreuums oz18 oTdues sTYJ

W oY)

NP NNNN it ot e ™

SITVINIS  (SHINOW)

UN

xkx AYYARNS F2TS 27dWYS %k

O°0RTY
neRay
freqot
nelGy
ocofrt
o°e”1
neaot
o*9nt
0*hR
0O*ofr
NeLe
aeHQ
neay
ne22

asyv

- 43 -




ey

275 00001 LY 3FONBIT«W0DABOT 87 01 Jd338D TI0TH- o YOL0W 03123566
(SHBH4) 1531 18 394
00" ct 00 "8c 00 'ne 0n-oc¢ 009l an-cl N0 H 00" h
U VU SRS VU G (S (T S —— e el
~—
/ —
S~ ~

HY/dW31l dWd

h0-3420098h°S+ =136
90-3,958916°2+ ='S
h0-3S0h1898°G+ =%

(X x

= SNOILIONDD 1S31
LS =
INGJIT4INIIS
ING3T4INSIS
INBJT4INIIS
( 90-36Lh98LL "S- )

Sakiae s icialididd) o G ekl g bt

¢g a3ty

HY/dW3l WY =
003344 40 S334930
¥ 30 3ONU3JT4INIIS
d 40 3ONBIT4INIIS
4 30 3IONBITHINIIS
( €0-318ILHLEE+ )) =

Bponnx

+

R SNV R

o

L]
o

SNOILIONOD 3384H01S

6¢
00+308L6562 "2+
10-30hh91h0 " h-
00+3hS181L2 "G+
A

0€°0
S91/NIXNI

H31l3WEEES

JINET1dWB3

- 44 -




g2 pue L2 ‘9z se.amITJ 03 sTqeoTTdde sT Lrsuums azys oTdumss STUL

€235 0T AV IINVIWWNICAYNT AT 21 dIBUDCTTINTH=al HILOW CILIPSTIA

At

0°nRT
neecy Y
nepoy ‘
nesoy 3
pegol
oenoy
pezer 1
negat
0°1s1
0°6v1
0*onY
DeHel
nevey
oeory
neort
peezt
oeaot
p*ont
0°66

nene

oen

neva

0oy

neze

N odaiide o oo abols

- 45 -

it

MNANNNT) e m NN NNNM NN D~ 0N

Rt
~

SATVAIWNYS (SHINOCW)
N oV

*ex AUYYWANS TFZIS T NdWVYS xss

o S g B S — -




1 - 92 amBTd

T3¢ 01 fH 3INBITaW0D 08071 87 ST d33u0°T1101H- gl HOL0W 031234610
tSHE3 L) 15310 18 394
po-ct 0N 8e 00 he oo ne on-gl po- 2l 0n-°y DN h oo.@umw
| AR DA GE 5 S ST W SO R =
./[Illlitllf & — -
/:In /,lrll'.. (&) w
/ ‘ =
oXxX
1 - m M
o —
3 oD
: wn M
; D
M 1]
: o
_m 0 1nl 1]
/ e)) o T
Q
~— . =
,Ill!ﬂ_l .VIA.. —Il - . !
—— . ..mUN e
~—— nE D
- Z
o) o
w m
...0
: w
3 n
,._/,
, X
| 0%
HY/dW31 WY = SNOTLIONOD 1S31L HY/dW3L 8Wo = SNOITLIONOGD 39HHOLS M
1S = WEO3344 40 S33493Q £4G =N
h0-3409€20G €+ =36 INHIDT4INIIS =1 30 3INYITJINIIS 00+3€112hl "2+ =1
90-31hS6SLE "1+ =°S INBIT4INIIS = & 40 3ING3I4INTIS 10-3h6E0168°c- = H
h0-3h60.819°E+ =D INGDJTSINIIS = 4 40 3ONYUIIJINIDIS 00+36£L3216 "h+ = 4
(X * [ 90-3GL418826°2- ) + ( €0-312S1€69° 1+ )) = 4




Le aan3dT1g

038 0T LY 1INGITaW02 0807 87 ¢l d338ICTI0IH- o) H0L0W 03423¢81a
[SHEE L) 1531 1y 398

00°ce 00°8c 00 " he 0n-pe 0091 00 Cl 00°8 00" h oo.DUnH
i S ! e 1 - B S N S, n i - oz
84
o B
D
Q
20
M p
- X
o
o —
aD
w M
— D
0
m M
o
R
@ ') '
=
=3
o .
ﬁmem D
- =2
o O
AL
o
W
n
x
IOD-
. n
HY/dW3L 8wd = SNOILIONOD 1S3! HY/gW31 8WH = SNOTIIONOD 39b4HOLS ..W
1S = WO033d4 30 S334930 €S = N
h0-3622ShEB €+ =y INGJIT4INQTS = 3 40 JOINUITLINDTIC 00+3h290egh e =1
90-360200€5°1+ =°S INGJIJINOIS = 9 40 JONUIJIJINOIS 10-3566h092 "€~ = H
h0-31Lh86L0 he =1 INBITSINOGIS = 4 40 2ONYDISINDIS 00+38949990°9+ = 4
(X » [ 90-312&589L°€- ) + ( £0-3€.08886°1+ )) = 4
j
—— T T T T T T T - T T - - I Ananats




.

ge aamdyd

23 CO0T 1y FONBITGWOL'0HCT 871 21 d34d7 " ViCiH-ai d0LCK (40338810
(SYY3AL) 1S4 18 324
o0-c 00 "3¢2 00 " he 00°0Cc G0 9! co-zi o8 00 't OO.DUD
L P i i e oy o R S b =
- =
— - () 0
e D
~ . (i
—~ < n P
//III!, n D
. X
/ lmU—le m
—— muu —
. - 0
! % i
0 g0 0 1 0 o
0 ﬁmc T
/ G n © (g
S s s - g
/ w
S = e
n ! 5 W —
> 0 o) —
n e =~
0 w D
nU-.' =
5 a O
n w
~— o
~— [~
~—— =
——— - 0
- X
| o<
)
HY/dW31 8WYH = SNOTLIONOD 1S31 Hd/dW3l BWH = SNOILIAONGD 39bd0LS %
oh = W003344 30 $334930 1S = N
h0-309168h1 "9+ =3§ INYOT4INOIS LON =% 40 3INBITJINIIS 00+31HEIQIB 1+ =1
90-3£16088h 2+ =°S INBIJJINSIS LON = »y 40 3ONHITJINIIS 10-360EET11G°C- = ¥
h0-3h159882°3+ = ING3TJINIIS LON = 4 30 3ONYUII4INOIS 00+30EhEBB2 "E+ = 4
(X % ([ 90-3IhSEEILh 'h- ) + { €£0-3£0080€66°2+ 1)) = X




—

T ———————— g men

62 2and1J 03 9Tqeoirdde st Lreumms 3zTs sydums STYUT

avad 87 Z1 *NNEDNY LY NIVHLIS X *d4234D SHOLNW OZLIISSIQ TTO0TH-dL

nenFY
o°Roy
neaoy
ocory
gecet
0eROT
0°ony
WREY

LR

o°wp

M m

) e et -

NN

SAVIAVS (SHINCNW)
uN Mov

kxk AHMYWRNS 3ZT1S IVIWVYS ke#

%
g
13




auo™ 871 21 "3"dNidNy 18 NlbalS 74 ‘d9380 ‘SH0LGW (31023510 1ICTH-a4
(S4HIL) 1541 1w 394
00°ct 0082 00" h 00 'pe ao-391 oozl ou°8 U0t 00
L L — 4 1. e R e ...ir.:....llrl-llli!ILﬁC
Sc o
Z D
— D
- — —~ D
—~ < 4
T - _ oG M
T~ .M~
— -— (] m
/.IA/ DN H
D
0 ?.PO
c
TvDH S
om - .
/I 0 o s} 0.
s //o I D b
1 ! — ;
S N = -
0 ﬁ.ﬂ_..lw_
n oI
Sl
m
P
i
ro
el
o
o
w
N
87 21 HY/dWl 8WY = SNOTLIONOD LS3L HY/dW31 8WY = SNOTLIONDD 396H0LS o
61 W0Q3394 40 S334930 12 =N O
00+3622L¢eS6 "1+ =18 INBITJINSIS hoz = 1 30 33NY3IJINIIS 00+38hG2h.L9 "1+ =1
20-3hE98601 "I+ =°G INBIT4INIIS LON = § 40 JINBITHINOIS 10~-3h209G8S"E- = H
00+388h88EN "2+ =% INHITJINIIS LON = 3 40 IONYITHINIIS 00+31621€08°2+ = 4
(X » ( ¢0-3IhEI8S8 I~ ) + ( 10+3H0109Lh"2C+ 1) = &

4
”

F.




€€ nay3 of saandtJ o3 A1qedyTdde sy Areumms 9z1s sydwes sTyg

23S NY ¢NIVHLIS UINTIILAD € *SAINADW NP TLYYVYI™S SERELS *SHIW 0JLDISSIO TTOTH=dL

000t
AN sk |
percy
perst
oeoct
0°GoY
o°vel
nenwy
ocert
perry 1
D *2fT

o°ofrt

ner>y

oeavY

peoly ) .
o°ROT .
0°901

0e*ss

o°chk

negp

D *eR

o*”n

o°fF2z '
D *09

0*28

IR )

TYm

-51--

rpezt2
neine
CeIRY
0°0ARY
neFERY
ne62t
nes2y
oenpny
aenqy

MMM OeMUMMY) YOI MmTM I T

AT INITIAIMM

M I ]

SATANYS  (SHINTW)  S3V4WNFS  (SHLINPNW)
MN 29y uN aosy

wxn AHVAWNS T71IS ANAWYS mi s *

e




PERNE CSOT000W
SeHI))

I :x
.

‘NibhlS INIId3a &

[
< i J

o, B
s

HY/dW31l 8Wd =

c0+3chceS6h 1+ =13§
10-3L€28L5G'€+ =°S
N0+uwm~m:~m.~+ﬁuﬁ

X

SNOTL1IANO3 I63l

INHJT 4]
JNBOT 41
INHJI 4]
( 10-396S¢

il

NIIS poz
NOIS 10N
NJIS L1ON
806 'S+ )

00 m_

NOTiHXe g uld

1930 14

56 dale

FERENE
—.C _\U.

HY/dW31 3WH =
zecmwxm 40 $334934d
: 40 3ONYIJT4INIIS

30 IONHOIT4INIIS
40 3IING3T4INIIS
C0+3SHE06LE S+ D)

..,
UL e

13171355140

SNOTLTANOD 39bHOIS

€ll
00+306¢(81h6 "1+
10-30419216 7 1+
00+310680LL "E+
J

o

PIOTH-ad

wa ~

L
a3 nh

R

00°Q€

I5d
6S3HLS

T

03°0ct

00 ngl

00°00e

Qd

JHNGHIW 40 LIND

DT

H313WBYHbBd

-y
m
—
D
>
=
Q
O
(o
—
c
w2




S

TE 8andtJg

33 35 UNITRLIS INADH30 € 'SNT000W NOTibxti 13 $6381S "Sulk 931335910 [TOTH gl
FSYg3L) 1631 1k 494

gi'ec o0 el 00" he J0°0c¢ 00-9!1 g2t JJ & HHHI c;;b_n,ﬂ.,
[ R o Ay O TRV E A N R .Ig? p=d
S5
Q@ g
o o)
G
. e
Iy g
e =
e umem m
oD o
— oW
- c B
—— n 5 )
I M 1
n n c =
n n . ou .D__ ra,
ol S s ¢ S - '
w
I 2 — = m o
S w
\\P\I\l\\\.\r\\._.\\\\_ o 4 o -
S om [ 0 D
S ¢
o e m
0 o GC 0 o
D
e x
i - ® =
9 TIO D
—_— o o
“\!lul\.\l\-“l\vl‘ © n
T —
——— T ..M [
D S
L -
HY/aW3l 3k = SNOILIONGD 1531 Rd/oW3L 8WH = SNOILIAONG3 3964H01S e
111 = zoo..._umu 40 6334930 €l =N ©
20+3126¢eble 1+ =73S INBIJI4IN9IS LON = 40 3ING3T14INIIS 00+3h6hHL02S 1+ =¥ @
10-31208664 2+ =°S ING314IN9IS 10N = m 40 3JINYII4INIIS 10-3662982h° 1+ = ¥
20+3€9.€922 1+ =9 INGJTJ4IN9IS 10N = 4 40 3IONYII4INIIS 00+3.8L821E°2+ = 4
(X » ( 10-3€24860h h+ ) + ( 20+38S6L1G9°h+ 1) = L
e T )




ERYIN

748 0607 "Nibwis IN{J43d € 'SNING0W NOILEXBI3Y SH3wlS "SalW 031035510 [I0TH gl
(SHH3A) 1531 18 394

g0-°ce 00 6¢ 00 he 00°0¢ on -9l 0n°cl 00°& oo : oo =S
| - S S PO TR [ Y R Y : ..4 —Z
E=
o— o
, D
(o
T i
e T T X
- o, M
. —
85 M
c D
_‘u_.u_ i
-G
MU: w
ow '
2
<L m e
w '
S -
=
0 0 g 0 0 U _Wm_
——— o —
) 0 D
S >
— \ll\l\\l‘.l\\!\l.l\ o O
- o o
—
X <
IO -
HY/dW31l 8WH = SNOILIAONOD 1S31L HY/dW31l 8WH = SNOILIONG3 396401S e
il zoauumn_ 46 $33493d el =N @
20+316290€1 "1+ =3§ INYJIJINIIS hoz = 30 JINYUITHINIIS 00+3L16216h 1+ =1 ©
10-36520689 2+ ="S INY3T4INJIS 10N = m 30 3FINHITAINIIS 10-3110510h° 1+ = ¥
20+3106L9E1 "1+ =% INY3T4INJIS LON = 4 30 IINHIIJINIIS 00+311S6€£c2 2+ = 4
(X » ( 10-3222101I0°h+ ) + ( 20+3622692€ "h+ )) = L

g e e e 4 n e

o . LY BT i R .



'NIbH1S INJJYgda ¥

HY/dW3L 8Wh

10+310L1082°6+
10-30.9hQEE "2+ ='S
10+3ESLENDE "6+

INHB3T4INIIS LON
INGIT4INDIS 1ON
10-3064H626°C+ )

€€ aamITd

SO0 NDIIHXHTI3Y 543916 “Shll (141 135510
(545 34) 4l 1B H4ad
00702 0091 g2l 008 g h
ORI AP RO JR [ J
\\\Il\\l\\l\\n\ln\ll\!
—————— n
:_ n -
1] n 1] 2
td s 5 "
Eb\\\wlll\l\!l\‘
S S [ !
o O
0 00 0
S IS
0 R —
-
— s
- GNOQTLIANQD 1S3L HY/dW3L 8WE = SNOTLIANOD 3I0b4HOILS
801 = WO03344 40 $33433d
INGJITJINIIS LON = 40 JONHIILJINIIS 00+38h€L28e "1+
= H 40 JIONUITHINDILS 10-32084961 "1+
= 4 40 JONUIT4INIIS 00+3hhheE6IG "1+
+ ( C0+38L69LL07E+ ) = L

[TOTH- ol

|

[TEY+ a4

S e it W S et S o 55 i ko e

LS

e

L~
o
o

aQ
n

N <

703

oD
ow
-
o v
m

00" 0h

)
w
—

00°08

00°08

O 1%

00 001

= d313WbHYd

55

SNINODW XB13d SS53YILS



278 Ny

ENTVHMLS AMIDHIY 5

Le nay3 #€ saanmd1y o3 arqeoyrdds ST Arsmums o9zys oTdmes syl

fSNINANK MPT LY YYD SEanLw

0eGY?
o*102
0°161
0°0RT
necel
0*h2Y
0*G21
neQoy
penol

IAPITIM YYD

SIATVIAVYE (SHINDINWY
HN Tov

€% ASVARNNS T7IS FIARYS ks

'3

TLEMOTMTHIMHMIIMM ) IM®™ ) INIMm

R Ry B B B

S3VANIS  (SHINDW)

HN

SCHIN QALTDPSEI0 110 TH=dL

o°noy
ney6t
[1Rd 20al |
neicy
oeoct
DeceHl
necot
penel
peerY
Lo hd X ¥ §
nezel
(R 12§
(R ared §
o°att
[ Rd-2 B |
o°rov
nennt
0°65
0°G6
n*°Re
0 *vn
029
(e ¥ 2
0 *09
AP A

v

- 56 -



J38 01 “Nibls

INAI"Ed &

(G4 JL)

fE 8anNI T4

SHUINABW NOLLIRXB Y 5G4616

1641 18 398

Sl 331045610 TIUIH- ol

D02k 0 "ae 00 "he 0l ue DU"9l po-el DD"B DU h 00-
| — . 4 . L Lo P [ S . . U o . 2\.4
— [
f
2 2 D : B4 W Qw
1 q | R
\\\\JV\!\'
L s
— mm { ¢ 4
S 0 e O °
S 5
)

HY/dW3L dWY

20+39682HES "1+ =1G
10-329L 1089 €+ =°¢
20+320LL9LS 1+ =

(X »

SNOTLIGNOD 1831

INYJ
( 10-38h66S

+ 00 nxE

HY/dW3L 8WY

SNOILIOGNO3 3I96Y0IS

003344 40 $334930 cltl = N
¥ 40 3ONYITHINIIS 00+38EB1689 ¢+ =1
4 30 3IONY3T4INTIS 10-31E69€EBR '+ = d
4 40 3INYITJINIIS 00+3560L1EC "L+ = 4
( 20+3CLESLIO 9+ )) = X

e e e e e

0n-oo¢e

01X

d31L3INEHEd

SNINAOW XB13d SS3IYILS

- 57 -



J4S 04

00°cE pu-ge
RN I

‘NIbulS

Hd/dW31l BWY

20+38LL9hh0 "1+
10-3hLGESBH "2+
20+3GS81HSN "1+

(X

)

&
S

)

»®

QU he
N

GE aand1y

INGUHAD S "SHI00UN NUITLHXH Y GG 49] 5 SdlW 4 14510 TIOIH- 4l
(GeH3L) S31 LB H9d
00 "¢ o gl on-el ou-°g U0 h oo~
L N A R Cm L L . R
S
N 5 q n
1 l S - ns

SNOTLTIONDD 1531 HY/dW3l 8WY =
0ll = WOUI344 40 $.334930
INBOTJINGIS LON = % 40 JINGI[JINIJIS
INB3IT4INIJIS 10N 4 40 3ONBII4INOIS 10-30L81LEQ° 1+
INHIT4INDIS LON 4 30 JIONBIT4INIIS 00+31G629620 €+

( 10-31896G2E€"h+ ) + ( 20+39959869 fh+ 1) = X

SNOTLTAONOD um%%%»m
00+3818S0hL "1+

it

il

0ot u o

a2

L=

()
(O~

00°08

0206

1%

o001

= H313WHHYJ

glc

€83

SNINQDW XB13Y

- 58 -




9t aundtyg

(548544) 1540 18 408

; J3S 001 °NIH«lS INJIHAd S 'SONUDW NUILIBXB 139 SG3ulS 'SYHINW

33135510 T101H~-dl

01 ee v 8ea 0g " he gatge 0141 oa-cl g0°6 00°h
. W S R R s T R S
-
n n 5
S n
S Mg
_ d S
\\l\lh\\\(?ll\?\)\\\lllAﬂl 0
5 ) S [
S 1
s 0 0 o O
0 0 0
s sy
‘\I\‘l\.\n\\l\.\\&l\
wn/fz .l\.\l‘lll\la\\n\‘\'\ e ——— -—
HY/dW31l 8WY = SNOITLIAONGD 1S31L HY/4dW31l WY = SNOTLIAONDOD 3I9LYHOILS
otltl = WRA3344 40 S31349130 cll
10+388GHh0HWL "6+ =1G INHIDIT4INDIS 1ON = 1 40 JINHII 4INOIS 00+30Lhe829 "1+
10-3€61€L1€ 2+ =" ING3TJINIIS 10N = H 40 JUNHIT 4INOIS 10-3GS60hES " 1+
10+398€9218°6+ ='0 INBIT4INSIS LON = 4 40 3IINYIIT4INTIS 00+3G68811G69°2+
(X % ( 10-308Q1ELLE+ ) + [ 20+4300001LE "h+ V) = A

ibonon
Lz

0o-

S

[
&=
—
-

on-”

0008

DI

00001

d313WbHHd

SNINOOKW XB13H SS3IHILS




. LE aundtg . . _-

J4S 00UT 'NIHYIS IN3JW3d § “SNTINCOW NOTLIBXH 144 553416 “SHIW U31035GTU TI0TH 4L
(GHH3L) 1631 1H 394

on-ee 0o-ge 00 "1e 0o o¢e 00°91 on-2l 06 00"t OC.PJmal t
L A T 1 R 1o Sl e R Z
S5
n
aQl
S o v)
T A
-——— z X
- 8% ™
- oD
- n nl S n D% )
SN X
b e £
5 S { 0 O
s 0 ! o A
S 0 0 o o Or..w 3 '
S SO |\|\\\..|\\.|\|Io — 3
e w .
o wl -
e ——— =]
e : =y
o ——— T o m
e
D
>
® X
o aQ
o ()
o
—
X -
ro -~
HY/dW3) 8WH = SNOTLIIONGD 1S3L HY/dW3]l 8WH =~ SNOITLIONGD 3J964HQAILS ©
LO1 = WEA3344 40 $334930 601 =N ©
[0+319h1206 "L+ =13§ INHIJT4INI9IS LON =% 30 3JINHIILINIDIS 00+3h661106°1+ =1 ©
10-3€EE9166° 1+ =°S INGJI4INOIS LON = Y 40 3AINHITIINIIS 10-3G8129€h "1+ = Y
10+36G48L06 "L+ =0 INHITJINQIS 1ON = 4 40 3IONGIT4INIIS 00+3666SEGC "C+ = 4
(X » ( 10-368€8686°C+ ) + ( 20+39hELCIRE+ )Y = X
T ——— s R s i A e .‘ — - - B B




gt L2audTl 03 9TqwoTTdde st Arewmms 5z Ts oTdwes STYL

SHH 8% ANIAI T10°0 ONV LINJ T°0 NIYNLS CNIVMIS LNVISENND ¢SaulW ALDISSO T 23I9VLS

0D*6C1
DeZeol
nezey
aeGry
a1t
0*0°1
oc217Y
0°601
neLot
LLRA 1ol §
0t 96
nere
1 0e2e

D et ot ol e g NN -

S3ITVANIS  (SHINONW)
MN any

she AUVWRNS IZT1S FIINYS &é

.

o

oy
A
oy
K

-6l -



n,x.wm san9Ty

SyH &h LuIAT IN0°0 ONB LINI 1°0 NIBblS ‘NIbulS INBISNDD "SHIW 017650 1 39816
(Syg83N) 1531 18 396
00°S1 00 "hl 00°<c! 0n- 01 00° & 00"y N0 h po-¢ OD.DU
L Lo, Dy e 1 — 1 T 1 C
~ - o
~ ~ OA”
//////// ~
~ ~ »—t
////// —
~.. 1%50
ao™m
o
=
~ m
S ) D
w)
B o
gy
om
o
1]
_.CIG
B
o)
om
=
—
w
™o
o
o
=
~O
HY/4W31 8WY = SNOTIIONOD 1S31 HY/dW31 BWH = SNOILIONDD 39HHOLS o
6 = WO0Q03344 40 $33493a 1€ = N O
00+3ERKh0O0O0N "€+ =13G INBIT4INIIS =1 40 33NHBIT4INIIS 00+3296h9¢L2 "L+ =1
20-3945h08L "1+ ="¢ INUIJI4INIIS = H 40 3INHII4INIIS 10-3Hhh218ED"8- = Y
00+3602€£866 "h+ =2 INY314IN9IS = 4 40 3FONHII4INIIS 10+3L6EL0h62°G+ = 4
(X % ( 10-3e6hGS62 1~ ) + ( 10+31.88h0EE+ )) = X

g s T T —

e

31l IWBEHd

JdNLdNE LY NIHHLS

- 62 -




6€ sanFty o3 arqeorrdds sy Arsumms az1s ardues sTYJ

TUHANTS 04 *557NDAV 7 TM0NG e QLD esTn [ AIvyee

n- aneoAnay
-~ neynt

o1 neepnt

-~ (oAl ¢

] nenny

« nezct

< nepcy

S nee6ny

-~ neceny

£ necht

G n°nwt

< Nnepey

(a0 4 nezey

q neort

« [ARdrnd |

S anezet N

e oyt

< neny

[ necny

~ Deont
01 nerny c Ne2R
~ nY neoey 1 0°Th
. nty hegcy 3 09
nt 0Oy S 02
~ cenyY ] netz

SV S {(SHLMEOR) SIVINYE (SHANMY)
1) 7Oy N oy
aiie AMYNWNS A7 TS D4HYC s
t
T S N Y I T A




00°2¢

6€ @an3dt4

GNGI3S 01 °‘SSINGUUH U JWONS ‘SULW 031036810 1 39818
(SHU3L) 1S31 14 394

00°82 00°hN2  00°02 00°Q1  00°2l 00°8 00°h  00°f,
i =
[ ]
n ﬁAl
(]
o
0 o
a Ox
LI b g A
$ a2
D
=2
$ 10 § ¢ om
1 0=
_o ¢! y
1 voo o=
0, .
0 QD
n 0 om
0 o
- . 0 -m.u.
Q
o
HU/dW3AL SHE = SNOILIONGD 1$31 HY/dW3IL QY = SNOILIONOD 39UW0LS o
£01 = WOO03INJ 40 $334930 SOt s N ©
00+3L66119L°8+ =2¢§ AINUIIJINGIS LON = % 40 3FINUITIINIIS 10-32088€29°Q¢ =
€0-368000C2°0+ ="'S ANYIIAINSIS 10N = M 40 3INUIIAINDIS €0-3L8S8068°‘he = 4
00+39820SLL Cs =Y ANUIOIJINOIS 1ON = J J0 FINHIILINOIS 10-368LSL8E ‘he = 4
(X # ( SO-INVBNRTISHh°Se ) ¢ ( 1003L991266°8¢ )) = )

., e AL LS e o e /

= H313WYHbd

SS3NOHUH ONQJ3S 01

ey m L

- 64 -




-

e e PSRN

M

P B N A

€4 nay3 on saandry o3 9TqeotTdds st Lreumms az1s ardums syyj

79 0ON2 LY ONVYL SSOTHY 02 L= ILNTINETCNNASTY JZTIAINAGEENT 10k AT TESTA T

e ABVHWWNS

715 2AMIVE ke a

.

TN NN N N =y~ = N

NN

~4

M N - NN N

e34py S
YN

Oy e

(o gind
neernt
o*r2t
nenyt
neepy
o°n21
0*rOY
OoRCY
peccy
nezey
peray
0277
(L =i |
aeeetl
(A RS g |
(oA 2l |
cerYY
nepot
oecol
o°fF

aosco

ol

(SHINCKW)

anv




[ JEPGT ARV

Tof eamBTJd

ZH 002 LY ONYL SSOT'WO OL LN-UILNII‘ICSNOJSIV IIWUNAGSUOLOW G3LIISSIO I 39WLS
(SHU3A) 1s31 18 394

002 00°92 00'Ke  00°G2  00°91  00°2% 00°9 00°h 00°Q,
=
°Sc

4
- —
—_— -Pa
- hid-
\ ®
= 4
m
]
n ! LOC
nX
om
[
L OO0
ol
&= =g
S
-4
N
lno
HU/dWIL GWY = SNOTLIONOD 1§31 Hu/dW3L WY = SNOTLIONOD 39HNOLS 3
(.13 = HOO33NJ 40 334930 h = N
€0-3180090€ ‘he =185 ANHIIJINSIS LON = % 40 IINHIIJINIIS 00+3890¢ccECC 1+ = 3
N0-INLISOSE6 1+ =°S INHIISINGIS LON = H 40 JINUIIAINOIS 10-36L8L586°1+ = ¥
20-39L18CEE ‘he = INUIIJINOIS L1ON = 4 40 JINUIIAINDIS 00+3NSLEOIS°1e = 4
Q0TRS¢ ) + ( 10-3816L029°S+ )) = |}

(X » ( h0-31EE

= H3l3WbHbd

ZH 002 INBHL SSOT

- 66 -




Y ek oo 4 .

T 8and1d

ZH 00N LY INUL SSOT'WI OL LM-UILNID‘ISNOJSIU JINUNAC‘SHOLOW 031338510 I 39ULS
(SHY3A) 1531 1Y 394

00°26  00°92 00°K2  00°'G2  00'§i  00°21  00'9  00°h  00°Q
n
Sc
-4
[ ]
-
- -Pa
e —— =T
m
]
$s0, LOC
¢ O 33
‘l?\.*qh‘\\ '
0 aoln
\ s - [~ 1 )
— —
\lll\\ll
o
Q
_lul
HU/dW3L QWY = SNOTLIONGD 1834 HH/dH3L GWE = SNOILIGNGD Uoghm “
6e = HO033u4 40 $33U930 = N
c0-3SCSOINE ° L+ lun INUIISINOIS LON = 3 40 JONUIIJINDIS 80mu—°§m e =
H0-31129S66 °C+ =°S ANUIISINOIS ION = o 40 JINHIIJINDIS 10-3L9S00S%h 2+ = |
S0~36NLBLLA L+ = INUII4INOIS L1ON = 4 40 IINUIIJINIIS 00+30n8hc6BN°Ce = 4
(X » ( N0O-INE0BELS°S+ ) + ( 10-3E1S09S6°S+ )) = )

= H313WHYUd

ZH 00h INHL SS@1




Zh aan3ty

ZH 002 1Y UUIHS UOLS WO OL LM-WILNII'3ISNOJSIY JIWUNAQ‘SUOLON 031I3SSIO I 39WLS
(SHU3A) 1631 16 394

00°3€ 0092  00'h2  00°G2"  00°'§i  00°21 008  00h  00.S
OI
= W
a
- >
~ - - - W
8T T
oD M:..
AUM“ -
oo
xw.
Q o
S o
» 9
Oumg
s o
g 3
>
@ O
9 o
Q
e x
x N
—
=)
= ~
HU/4N3L GWY = SNOITLIONGD 1S3L HU/dH3L GWE = SNOILIONGD 39¥U0iS o
[+ = HOG33N4 40 $33U930 1§.] o
€0+352992L0°Les =3¢ ANUII JINTLIS Y 40 IINYIIIINSIS 00+3Neehgee 2+ o

= N
= L2 |
= § 40 IJINUIISINIIS 10-30LLL09€ ‘S~ = §
NOIS = 4 40 JINUIIJINOLIS 00+3S998S96 ‘he = 4
L= ) « ( §0+36LS0000°he+ )) = |

INOI
00+3666SS12°S+ =°S ANUIOI 4INOI
c0+32E66hINH Le =D INUI1 4

(X » ( 00+318S2191




€q sandtd

ZH 00N 1Y UUINS WOLS‘WO OL LNM-UILNID‘'3ISNOJSIU JTWUNAQ ‘SHOLON 03LI3SSIC I 39WLS
(SHU3 LK) 1S31 1Y 394

00'26 ©00°g2 00°h2  00°Q2  00°ql ~ 00'31 008 00°h 00:0.S
OI
o— ..uw
a
>
o2
ou m
onna bl
o
&=
.loo-
(-] w !
“~ ..nu. 2
v .
]
@ ¢w
rmu x
g g
D
® =
£ m
Q
Q X
~

HU/dN3L QWS = SNOTLIONGD hauh HU/dW3L GNY = SNOTLIONGD muccoho

00°00%_
01%

. 6e = NOG33W4_ 40 $33¥I3A0 = N
20+36528696 L+ =76 INYI14INDIS = ¥ 40 FINUIILINDIS ooowsnmmgnm.mo =3
00+30S10129°S+ = 'S ANUII4INOIS = 4 40 FINUIIJINIIS 10~-3Lh960h08C ‘S~ = U
20+3089€9SE *S+ =9 ANUDTJINOIS = 4 40 FINUIIAINDIS 00+3L0886L6°he = 4

(X » ( 00+3606M090°8~ ) + ( €0+361609NL°S+ )) = L




wh 2an3dty o3 oTqeo1Tdds sT ALivumms azys a7dues STYJL

INISSINA IVILIN]I ISd 005G AV UVH ONINAMNG ¢SHOLOW O34D25517 T A9 4S

nNepne
Oerey
aoecpt
octer
oAzt
XL-YR
o°*n2Y
0°8nY
0°Rot
WAL 1= §
oezcy !
07t 2
necet . )
oeF7t .
ooy
oePtYy
0°0p0t
0D*90Y
neeny
ocex
ness
0°*kP
oerp
1 052

PRI S TP

NN ODODU I OILPPLIIVDOOW

VOO0 LOn

R

SIANHANTIS (SHINNKW]
YN any

k% AHVWWNS AZTIS FTTdWYS »ke

Ak




i

i€ 1 435

i dand T4

3YNSSIHd TILIND 154 005§ LY 3lby ININGNG “SHOI0W 03123SSI0 1 39816
. (S4B 3.4} 1631 149 396

00" ¢cg 00 &2 00 "he 00 0¢ 00 9l 00 -c1 00°86 00" h 00"y
L 1 — 1 1 — i | A | i : C
Qun T
£ L
, R
1 — b
3 X
: LPa m
i T —
o m
<
™M
I
w
L O
D D
=M C '
L ~
n =2 -~
— (
= -
| © o
—.CI
oZ
~ D
o) —
m m
(gp]
' | O
. ) w
N
K=
_ HY/dW31 BWH = SNOTLIONDD 1S3l HY/dW31l gWd = SNOTLIONOD 39HHO1S %
LAl = WOJ33d4 40 6334930 6hl = N
c0-302e868h 1+ =3¢ INUJTSINOIS = 1 40 3ONUII4INIIS 10+3€2218h0 " 1+ = 1
. S0-3£804G96 2+ =°S INYJT4INIGIS = d 30 3INUII4INIIS 10-368892£G6°9- = d
C0-3IEHLO0I96 "1+ = INGII4INILIS = 4 40 33NUII4INTIS Cc0+30SLERBO 1+ = 4
(X % [ hD-38E6HSO] "€~ ) + ( 10-3€96G82L6°2+ 1) = 4

PrOR——

Aerimen,




¢y aand1y og aTqeoyrdde sT Amumms az1s aTdwes sIUJ

INNSS 38d IVILIN] ISd 0001 LY 2UYH ONINHNG *SHOLINW NAILIARI T

2R 2999

STANY S
HN

$¥8 AUYAWNS TFZIS TTdWYS e

o*h?
[¢Ad W3
pegey
o*1nt
0*RA2Y
nDeay

{ SHINW)
39v

-

[

QPO IVNDDDWYINNU NN DU =N O =D

S3IN4AYS
NN

1 3avic

nep2t
R el §
cepnt
ner7ay
LA Bt )
Derry
oercy
(LR A
o*ceY
pDezZy1
0°6FT
o°2¢1
necel
ocosey
o>t
oo?”Y
neart
o*Ant
o*onY
pecoy
o*ax

neee6

nean

o°fre

0°ve

(SHINONW)
oV

-T2 -




G 2am3td

4 3WNSSIud WILIND 16d 0001 LY 3iby ININGNG "SHOIOW 031235510 1 394IS
(SHE3A) 1531 18 338
‘g

M 00°ce 0o0:ge 00 "he 0n-0e 00 9! gn-el 0n-"g 00" h 00°Qy
: i R 1 S, 1 - 1 . i JSESUPUUD § 1 by
i n
“c
Z I
— 0
— D
=
=
T
= m
=Z
m
o n
w
L O
D o
oM
-]
t Z
— Z
L OZ O
wO
NI D
m D
w —
N m
w
L om
WO
3 o
|
3 r.o
1 .
E HY/dW31 8WY = SNOILIONOD 1631 HY/dW31 8WH = SNOTLIONOJ 394HOLS M
€81 = WOA3I3H4 40 334930 g8l = N
20-362168H9 "1+ =13§ INY3I4INSIS =1 40 3INY3I4INTIS 10+30£26181 "1+ =1
- 60-3109h2s5 €+ =°S INHITAINIIS = 4 40 3IONUITIINIIS 10-3006EE8H"'S- = Y
k| 20-39962461 2+ =Y INBITJINIIS = 4 40 3JINYIT4INOIS c0+361h0L2E "1+ = 4
| (X » ( hO~-3IhB8EEC60 "h- ) + ( 10-36H9ELTYE+ )) = A

-~ 73 -



of aand1y o3 oTqueo1Tdds sT ALrsumms azTs ITduwss STYL

NJISIOIdXS 40 LYIH *SHOLOW OALDRASTI0

xxg AHYVNWNS 3IZTS FIAWAYS *xk

1 39v.LS

Nt ot o MY ) D IMIDIY)I DY

N ITMNY

m

S3INdWYS
NN

nenn>
0*1RY
pespy
0z
0°GsY
neroy
nDesoY}
nepat
neesy
ocrcy
oe2st
peary
o°ort
0*>rTY
02l
o°nty
0°RNnY
o*gnt
(4T3

o°16

o*rn

neaz

o°v2

(SHINPW)
DY




T TeT— " . ——— —— . e ———

9t aan3ty
NDIGOTdXI 40 LE3R "SYOIOW 0310734410 I 39615
_ [SHH3L) 18531 18 394
oo.ﬂm oo.mm oo.mm Do.mm Do.m_ oo.mﬁ oowm oau: 0n-°"qQ_
o
Pc ©
oL I
[ PR )
— D
—— — =<
\\\\\ — @@ m
— g
om
r
S r;PD
0 1 ﬁsn
s s 10 i s m.m
0 < !
ey e
1 nn oll 4 ~
S n O 0 . i
n Im aQ
S n l%..' -
\\\\l\\\\\\\\\l\\\\\\\\\\\\\\l o~ m
N Y
p—— o>l T
e— — T D
T - X o
- : — w
~ ﬁ% —
o Q
- =
o
-o
HY/dKW3) gWH = SNOILIONQD 1631 HY/dW31l 9W8 = SNOTLIONDD 39b40IS m
S9 = WO03344 40 $334930 LY =N -
00+3082E0EB "8+ =13§ INGDTAINIGIS ION = 3 40 3IONBIT4INIDLS 00+3SG091he "1+ =1 M
20-351.€28L "2+ =°S INHIT3INIIS 1ON = d 40 33NYII4INIIS 10-3L16h111°2+ = ¥
00+3560€£596°8+ =% INB3T4INIIS LON = 4 40 3INHII4IN9LS 00+38681EED"E+ = 4
(X * ( c0-39€6L(Sh8 h+ ) + ( €0+3SS00IHG 1+ )) = &

T
.

ISP S S S G -
H




Ly aam31y 03 aTqedtTdds sT Lrsumms 3zTs ardwes syUL

JAS/I(ND0S/IVI) POT INIJ3 GIHSHHL NINOT CALTITIAVLINOT SSHIW 03LDISSIN T 2dvLC

neasy
N*AROT
oezal
nengy
o*e»cy
aeocy
(12 A=h §
(A A}
opecHyy
o°ovl
neqcy R
(Ul 3 §
[LAd 200 |
o°c?t
oePtY
eyl
ocety
0°ROY
near
aean
(R 2F 4

-76-_

o g 4 % o o) "G o g (\] N ) e o N ) et W ] -

SI3I4qus ({SHINOCK)
N 29w

wkk AHYVNWNS FZIS ITdWNVYS xee

a-




L an3Td

. 23357 (WINS/T18DY 891 INIOd OTHSYHHL NIN9D "LLITIN18BLINDG "SHYIW (031336610 1 39b1S
! (SHYIL) 1531 1Y 39

1 00°"c¢c 00 8¢ 00 "he 0nn-oc 00°"s1 0021 00§ N0 "t oo.Dt
1 L e e 1 = et 4 - ~
Q= u
°Z ¥
— - = 3
; —~ T
. =
,%n.w m
nn . —
[on]
d Sz
0 m
5 I mw "
n ﬁwuﬂ .
n om O 1
Q
=
(T p— (=
S 0 = !
_ s 0 1 = )
n : S o
G 0 . _q.lv X
n gr o
S = U
w T
m —
OO
™~ oS o
0 =
ol Q
T SV —
—
— e e e .lu
J23S/W30S/1H3 891 = SNOTLIONGD 1S3L HUH/dW31l 8WH = SNOTLIONQD 394HO1S W
12 = WP0334H4 40 $334930 £e =N O
00+3€22£66hHh "9+ =138 INUJT4INIIS L1ON =1 40 3FINGIT4INIIS C20-3hiheLeS L+ =
20-380L2121°G+ =95 INGJT4INIIS LON = 4 40 3IINYII4INIIS Cc0-3E0BECHY " 1I- = ¥
00+326hL06E "9+ =% INHIT4INIIS ION = 4 40 3INHGIT4IN9IS €0-30960999°'S+ = 4
(X » [ £€0-368G6HG8"E~ ) + ( 10+388hE69L'G+ )) = |
” .




FANNINZASIN D

6 pue gy saanI1y o3 8Tqed1Tdds sT Arsumms

SO 50 TY ST BN ENTMTD s ) $NML Gy A2 748

PTHITM P H M

N

N

BRI L

nm

FINTDD

e REET Ay

ke ARNVWRNS ZTS P7TdRYT was

oz1s oTdumss sSTYL

pe)

N

1. ?ave

negonz
(AR And 25 |
oennt
(R VA |
neL’t
[ Rz VA |
0*hOY
0297
aenay
o°ncy
(o R el §
o*cey
AR N §
ceacy
aecey
oenTY
nenTy
nenny
o*n6

N *0A

nege

nec2

nerz

CSHINCY )
ELL




__;:;.T

g aandtd
JLONIN/3SIN 3 33U930 21 ‘1 WUIHIOONI ‘UL0 ‘SHOLOW 031338S10 1 39U1S
(SHU3L) 1631 18U 394
00°2¢ 0092 00°h2  00°Q2"  00°9i  00°'al 00°8 00°H 0039,
N
T - 8
’I,','
-3
N
/ oo
Q
s $a0 o s
9 a 3
/0/-—/ .m
$
._a..u_". ® o F
o
/ Q
fl
'I',I iu
,"l .e
Il““ “
-
N

HU/dN3IL GWY = SNOILIONQD 1S3l
ce = HNO(33Y4_ 40 $33¥930 he

00+3.S0S6810 "2+ = INUIIJINOIS L1ON = % JO JINHUIIJIN
$0-31966288°'9+ ='S INUIIJINOIS LION = ¥ JO0 JINUIILIN
00+3990L09% 2+ =% ANUIIJINOIS 1ON = 4 JO 3IINUIIJIN
(X » ( 20-3N9810SE°1- ) + ( 20+3S9hnhhEN®

ol Sug Sarl

)) =

916 00+38829196° 1+
918 10-3L0StLtL e~
mum omowhh00hso.no
o

HY/dN3L WY = SNOILIGNGD 396N0LS

snasn
W =

J S334I930 = 3HUNSHAW 40 LINN

= H313WHHYd

1T WH3IHL0O0N3

-1 -




ey

FLANINZISIN 3 334930 21 1 WU3HLO0X3 ‘Yi0 ‘SU0LOW 031238810 1 3941S
(SHH3IN) 134 1Y 394
¢ o00'gz o00'R2 00°Q2  00'qt  00°3t 00°8 00°h 00°Qy
S~ Pr
l.o"’ll .on
. oz
—_—- -
”" -y
N
a
S
' o
=
°m
r
S
mu-.:
S
nn
Tmm
Om
w
- Klg)
II"’" ow
~— I' m
K
HU/gH3L GWY = SNOILIONGD 1831 HU/dN3L GHH = SNOILIONGD 396MOLS @
F4°) = 003344 40 $33u930 e s N QO
10+36609She “S+ .."m INUII4INGIS = % 40 FINHIIJINOIS 00+3.5068989°2+ =V ©
'0-3SL2L16h" 1e =S INUIISINGIS = ¥ 40 3INHIIJINOIS 10-38560928 ‘S~ = U
10+32L09CEh 'S¢ =0 INUJIJINOIS = 4 J0 3INUIIJINOIS 00+395S8611°L+s = J
6°C~ ) + ( 20+3880S666°2+ )) = A

(X » ( 20~31S8608

oh T T - —— v e e y’\i\”ll‘\llnl'l —_— -
RN ? -

|
T
X

= HY3]13IWHULd

T WY3IH1OX3

- 80 -



I

0¢ 92an3813 03 arqeo1Tdde sT Arsumns 9z1s aTdues STYL

AUNAMTW/TISTS D DAG 21 *dWIL HNYLINST e O ry O71038T 13 1 ®wgie

")

0107

n 2Rl

nevoy

nerzY

et

neayy

0*691T

nezoy

nenny

neect .
0°0nY

necey

o*ery

aeryy

ool

nene

R 1 .
0 °ce

necy

necy

)m

N

MTNIN -V g N
- 81 -

b, NN

T TN

SIN4ANYS (SHINCHW)
SN ANy

w% AUVWHNS 3715 TTAWYS wesk




ALONIW/3SIY I 930 21 ‘dHIL NOILINOI UL0 ‘SUOLOW (31235810 W 1 39uL8

(SHY3L) 1S31 1Y 394
00'2€ 00°92 00'N2  00°Q2  00°'§L  00°2! 00°9

d

00°02¢°

€33H930 = 3UNSHIW 40 LINN

dW3l NOILINII

™

00°0he
= H313WbHYd

-
00°08¢€

R
00°06€E

=0

HU/dN3L GNU = SNOILIONGD 1§31 HU/dNHAL GNE = SNOILIONGD INNOLS
WOO33ud 40 $334d30 S9
10+3€S0£000: 8+ =26 40 FINHIILINDIS 00+358S028S °S+
¢0-316011868°C+ ='§ 3INOIS 10-3SLN0N1L “he
104312166801+ ='o umzmuau ; -woumg.mng ‘le
L] *> -




1¢ 9and T4

6461 ‘TI0TH-dL‘l 3961S °‘HOLOW 03133SSI0 (210~-WLS NS/HOLIO0W) 340T3AN3 3UNIJUd

(%) wmzhm:m 18 NIBHIS

L [ L 1 |

00°0h 00°SE - 00°0€ 00°S 00°0¢ 00°S1 00°01 00°Ss 00°0

340 13ANd 3HN1IH4 03133HH0J IHNLBYIdWIL

hoﬂ‘r'TT‘ LR L pIPIﬁ'TT ﬁzOI‘|11lTl L 17‘0

"s

(L/S1)

!
|
|




, DISTRIBUTION
NR
3 COPIES
00ALC
, MMWRME 1
- MMWRMT 1
P
* DDC (TISIR) Cameron Station, Alexandria, VA 22314 2
s AFPRO, Thiokol Chemical Corporation 2
| Wasatch Division
4 P.0. Box 524
= Brigham City, UT 84302
=’1 (Cy to R. E. Keating)
2 j AFRPL (MKPB) Edwards AFB, CA 93523 1
N SAC (LGMB) Offutt AFB, NB 68113 1
U. S. Naval Ordinance Station, Indian Head, MD 20640 1
Attn: Dr., James H. Wiegand
;l Fleet Support Dept., Propulsion
; System Development Division, Code FS7
i CPIA, Johns Hopkins University 1
‘ Attn: Dr. P. L. Nichols
4 ? Applied Physics Laboratory
L Johns Hopkins Road
; Laurel, MD 20810
|
‘ Naval Plant Branch Representative 1

Attn: Mr. David W. Pratt
: P. 0. Box 157, Bacchus Works
. Magna, UT 84044

; - 84 -




1 = e SPRTOICATINNICS o g,

SECURITY CLASSIFICATION OF THIS PAGE (When Dara Entered)
REPORT DOCUMENTATION PAGE BEF o O NS JRM
3 (1. REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER
E | MANCP Report Nr 427( 79)
4. TITLE (and Subtitle) 8. TYPE OF REPORT & PERIOD COVERED
Surveillance Report, Stage I
Dissected Motors, Phase XI Test Results - Semi annual
. . . - 6. PERFORMING ORG. REPORT NUMBER
. 7. AUTHOR(®) . ' ®. CONTRACT OR GRANT NUMBER(s)
N . . John ‘A, Thompson
oy
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
f AREA & WORK UNIT NUMBERS

E Propellant Lab Section
B 4 Directorate of Maintenance
‘ Hill AFB, UT 84056

) 11, CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
g 1 Service Engineering Division = November 1979
] Directorate of Materiel Management 13, NUMBER OF PAGES

X Hill AFB, UT 8L0S6
i 76, MONITORING AGENCY NAME & ADDRESS(/f different from Controlling Office) 15. SECURITY CL ASS. (of this report)

Unclassified
1Sa. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

 DISTRIBUTION STATEMENT (of this Report)

Approved for Public Release, Distribution Unlimited

-

{ 17. DISTRIBUTION STATEMENT (of the sbstract entered in Block 20, if different from Report)
{
[

8. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side If necessary and identify by block number)
 J

.

Minuteman
Solid Propellant

20. A'I*RACT (Continue on reverse aide If necessary and identify by block number)
_‘ Testing was performed to determine the useful shelf/service life for LGM-
E 30 Stage I Rocket Motors. A three year storage program for propellant and com-
. onents was started in May 1961. This program was then extended to a ten year
tudy and later continued indefinitely to assure that a deterioration in motor
| hysical characteristics could be detected in time to take some corrective

! ctions before the weapon system performance deteriorated below an acceptable
: evel. < ,__IW .

DD ';2:‘!” 1473 =oimion oF 1 NOV 6818 ORsOLETE 85

B . o . SECURITY CLASSIFICATION OF THIS PAGE (When Dute Entere® I




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

F'BThi's report covers only propellant data and limited case bond data. The
malfunction of an environmental chamber destroyed component samples that had
originally been part of this testing program (and the inadvertent burning of
same motors during dissection reduced the material available for testing).
Planned dissection of selected motors in the future will provide samples for
continued component testing. Test specimens for this reporting period were
obtained from motors STM-012, 0012099, and 012199. Up-TT75 block propellant
was not tested since the pybpellant has been used up.

Separate analyses were made on the respective motors and block propellant
for the second time in this report and are shown in the regressions. The
}' Plotting symbols for each motor and block propellant are listed in the statis-
2 tical analyses section.

CjThe data from this test period was combined with data from previous testing
and entered into the GO85 computer for storage, analysis, end regression analy-
§ sis. From the statistical analysis of all data tested to date, significant
s - degradation of the propellant does not appear likely for at least two years
4 past the oldest data point.

] Future testing will be';‘t{onducted on dissected motors.

e e g

E
v e e

\
. ; - 8 - S
SECUMTY CLABMPICA®I0R N? "uit ®44¢ The Aoe Bo oo




